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<:;PN 2 | I. GENERAL INFORMATION
1. Application

 The range-only iadar "Kvent" is designed for installation, together with
y s1ght ASP-SN_ or ASP-SND and permissible range computer VRD-2A, on jet fighiers. _
The razigenonly 'rada.r ensures .automatic and contimous determination of
dist’ancé to the target and of relative rate of approach to the target.
The range radar "Kvant" operates in two modes:

"Mode A" -= firing is done from guns or with unguided rocket projectiles. "

"The renge finder feeds continuously to the sight computer voltsge proport:.ona.l :

to the 'barget renge and relative speed of the ta.rget.

e et s Sl A N s At

| "Mode B" -= launching of cla.ss air-to-air homn.ng missiles K-13.

For this mode the range radar ensures:

. a/ Detemination of present fange to the target and qisplayin_é of such
information on the pilot's firing-range indicator UD-1. | '
| b/ - Automatic comparison of present range with permissib'le' range of K-13 |
roclcét end providing leunching permission sigpal.

SPN 3 - v/signalizing the approach of vithdrawal-from-attack renge.

2. Basic Tactical-Technical Data

a. The renge radar "Kvent" determines the distance to aircraft-target
, - in following ranges: from 300 to 3,000 meters for mode "A" and from 800 to

X 7,000 meters for mode "B"

QR R M
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| b The ra.nge ra.dar feeds automatlcally voltage proportional to the
~ distance to, the targeu to the type ASP-SN sight computer ... (mode "A") or
- to the ‘poa.nter range indicator “UD-1" (mode "B").
e v.'.' Renge error does not exceed':hls m for mode "A" and +100 m for mode
; g Range radar de uermnes the rate of approacb. to ‘bhe a.:.rcraft target
'. (relatlve speed of the 'barget) in a venge from +400 m/sec to ~100 m/sec, and. .
automa,t:.cally feeds .to the 51 ght comwter ( mode:tAr ) or'bo:pemissible
range calculator (mod.e "B") a voltage proportlonal £0 rela tive velocity. The
speed, when closing in on ‘(:he target, 1s pos:.tlve

" "d. The error of speed determlnatlon does not’ exceed + 15 m/sec for

"mode "A" a.nd + 85 1:5/ sec for mode "B".
.‘ © e. The range rader determines the instant for leunching rocket X-13
by compai-iﬁg present-range voltage with permissible~-rocket launching range

vol‘bage Iy admi'b‘ced. from pemissn.‘b.l.e range calcula.tor VRD-2A..

- zh. Range resolutlon of range-only radar is not less than 200 m. (P 4]
_z. Dead zone of the radar is not greater then 300 m.
N “ Directlv:.“cy pattern of range-only radar a’c ha.lf-power in both planes
is equal to 18° + 1° (or -2°) for mode "A" and 6° + 40! :f'or mode "B*.
- k.. "Pulse powe'r isSto?kw S ' |
: -7:_.6. Duration of mgh~fmquency pulse is O 5 &% O 05 microsec.

. m. Operatmg frequency 9370 =+ 45 Mc.

"n. Pulse repetitlon rate 800 + 100 pPS.
0. Sensitivity of receiver circuit (mode "A") is 8T db for a range of

2000 m and 68 db for a ra.nge of 500 m m.th reference to 1 mn.ll:.watt.

S-E-C=R-E-T
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'p. Pull-out from attack range is 1000 to 1150 m. .

. Cei}ing of the range-only radar - 25000 m.
s. FPower consumption of range radar from 115 v, 40O cps power line is E
4 _ 410 Va; power consump;tiion in 427v circuit is 25 w when ambient temperature

1 .~ is -above 0°¢ and 130 w when temperature is below o°c.

"~ t. Wel-gh‘c. of the zjange radar without :Lntezmed;ate cables is 30 kg.

R AL

- u. The range réda,r'can ,opera‘te;'con‘cinubu'sly-:{‘or‘.ﬁ urs.
f Guaranteed service. life of range redar is 500 actual flight hours
SEN 5 on an aircraft during a period of 3 years , if all _regula_.tion inspections

i, and maintenance work is observed in accordance with operational manual.

ST WA A D R T oy WU AL

5. Range Radar Assembly

1 ' - The a.ssem'bly of the range radar "Kvant" designed Tor sircraft MIG-21F

compr:.ses the follomng un:.ts.
~~'&. Combined antenna with waveguide line K-l - GYa 2.060. 0511- Sp - 1 piece
o b.. i‘Receinng-tr_ansmttmg unit RB6-2M GYa 2.000.02k Sp - 1 piece

V. Renge-only radar recéiver unit RB6-3 GYa 2.003.002 S;é - 1 plece

g. Power pack wait 33-6-’4‘ GYa 2.087.004k Sp - 1 piece
4. Speed indicator unit RB- 6-5 GYa 2.002.005 Sp - 1 piece
;o e.:' Control panel K-6 GYa 2. T61. 031 Sp - 1 plece
: m Comparator unit X-8 GYa 2.089.012 Sp - 1 piece
z.. Intermediate cable KK/21-F/GYa 4.853.165 Sp - 1 piece
. o i. ' Coaxial cable_GYé,.F.SSO.lBS Sp - 2 pieces

O ‘Control mechanism KPK GYa 2.781.037 Sp - 1 piece

1]

_ 8-RB-0-R-E-P
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Speed calibrator for 5 a.ssembla.es , type "Ks-2" GYa 2. 761 021 Sp and

control instrufient KPK GYa. 2. 761 057Sp axre pa.rt of the speclal control—test
/ ,
. eqju:.pnent oi‘ the range radar hvant.

II. PRINCIPLE OF OPERATION AND ' ' (7]
INTERACTION OF LNDLVLIDUAL
COMPONENTS OF RANGE RADAR "KVANT"

1. Principle of Operation -

The Ap’rinciple_vof' '::-a;ngé redar operation is based on Flluminationof a
'given‘ space zone by 'shorbf-c“:uratioﬁ recﬁ.rring electromagnetic pulses, and
receptioﬁ o:E‘ sﬁch pulses after :r"e‘zlec‘cion from & taréet located in the zone
- of i.‘l.lumnation. |
The ra.nge radar "Kvan‘t" determines the distance to the target 'by anto-
‘lmatic measurement of time interval between the initiation of pro'bing pulse .
- end the instant olf arriw}al of pulée reflected from the te.rgét; fig. 2. N
The renge radar f'Kvahfo" is an automatié e;éctronic dev:i.qe‘which does
s not require attendence, excep‘c.i‘o; switchin’g-on during take-off and switéhing; o
. off auring la.nding.':" |
| . Observatién ch renge radar "}fvant" performance in fﬁglzt cén bé ca.i‘ried
out by watching an aircraft-ﬁai*get_flying in front; after target lock;dh by
the radar, a green lamp "lock- on" lights on the sight head. |
. For mode "A" opera.tlon the manual feed of ra.nge to the sight is discon-
nected ‘at 'th:.s time (handle of gas sector), and the size of outer c:.rcle for

the v::.s:.on and. target fleld is now changed only from the range radar

 QeR-CeR-R-T
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For the mode "B", ‘the f::.r:.ng sight is set into position "f:uced" ("nepod"),

at this t:.me the 1lJum1na:bed mark occuples a position correspondlng 'to dJ.rec-
/

tion of aireraft gun axis, and the pointer indicator UD-1 on the instrument

board show amtomatically the distance between the aircrafts.

' Thds, a:Lm:Lng is done at a stationary mark, as on a collimator sight.

Relationship between the distance to the target, the velocity of e‘iec-
trom.a.gne‘Eié wave propagé.tion in free space and the time interwal from ’ché
moment of send:.ng h:.gh—frequency Probing pulse to the :Lnstant of receptlon

of pulse reflected from the target is defined by the formula
t = _2D
S

where t - time interval for h:.gh-i‘requency pulse to tra.vel to the ta.rget

- and back, 2D dowbled dlstance to the ta.rget, i.e., d:.s‘cance to target and

ba.ck, s - velocrby of electroma.gnetlc wave pro:pa.batlon, which is equal to
the speed of light -
s =.3 x 108 m/seé
T:.me measurement is ca.rrled out 'by contmuous sunerpés:Ltlon of ‘che target
pulse on the selec’tor pulse, wh:.ch 1s genera'bed. by the range finder. The delsy
tlme of selector pulse is related llnearly to voltage applied to the circuit

of t:Lme modulator, which generates such pulse , 1. e.,

t, =Ky (Uo-U:o)

 where: t, - delay time.of selector pulse

Up -~ control voltage
© Uo = initial voltage"-

QP LR.RM
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Due to coincldence of the targetpulse a.nd. selector pulse,

tz=t, and K]_(Uo-UD) -SQ or Up=To - 531_ = Up - KgD

. Thus the Qoltage controlling the time modulator becomes proportional
.?f - to the target renge. This voltage is fed by the range radar to the sight
computer and to indicator UD-1. |
' Thg selector pulserconsists actually of'two Pulses, generally called
”*@ ' | range pulses (see.fig. 3). These 0.7 microsec duration pulses; shifted 0.4
microsec with respee# to:eacﬁ otherﬁ-con&uct search~-scan in sbsence of ree
- . flected Pulses, i.e., they are shifted along the whole renge of distances .
. fiom‘aob m to 3000 m with e frequéncy of 1 cps (mode "A") and from 800 m to
7500'm with the sam;'frequency §f scan for mode "B".
i | _ - The shifting tekes place from shorter raﬁge toward longer. In the
: o - event of appearance of a pulse reflected from the target, it comes into co-
',71ncidence wmth the range Pulse. At this time ﬁhe_lock-on‘circuit goes into,
o ,'; operation and the search-scan is discontinued. The rénge radar locks on the |
~ target and begins tp range-ﬁrack the target by feeaing voltage proportional
to the range to,the,sight computer or to the pointer-indiCator UD-1.
The range radar "Kvent," in addltion to range voltege, also supplles
_ voltage proportional to the relatlve speed of- target.
| The speed voltage is obtalned by differentiating range voltage and its

subsequent ampllflcatlon by a specmal ampllfler located in the speed unit.

/. The law ;or range voltage generation:

' For mode “A" =195 - -2-0—-

S-B-C-R-E~T 50X1-HUM |
|
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i N ~ For mod.e “BY - WD = 195; D ' ’ o '
. _‘"j‘i"’/ C 50 o ’ EP ll]
) ~ where: to 1,s volt tege in volts - ' : SR
: - Co D_ is fange in meters *e
o Thc'le.w for speed voltage generation:

5 | o T ' .

E for mode "A"— Ug = - 0.1V

ki | for mode "B'— Ug = - 0.0kv

whe‘,rc: Ug - Voltage in volts |
© V - speed in meters per sec-

' 5’{?'-; B For an approach the speed is positive.

‘ .. The peculia:bity of the range radar "Kvant" is its ability to operate

¢ in two different modes. For this reason the redar entemna consists of two

’ d.ifferen_t entennas - of a horn eantenna producing a wide 18° + 1° or -2°

..’7-‘;% o beam for mode "A", vazid. a reflector antennha producing a narrow 6° & 40! 'beam
‘..,;ég' :ﬁ‘or mod.e "B,

j ] A switch 1ocated n.n the range ra.d.ar connects one of the antennas to the
"-::’? | rece:l.ver-transmit‘ber wit. A S

;

. The antenna. sm.tch:.ng is controlled from the eircraft circuit.

r

'v‘g

r

5

: OF

S=E~-C=-R-E-T

50X1-HUM

e I R o _ o] :
Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030700180001-1



Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 CIA- RDP8OTOO246AO30700180001 1 &k

R LT = e e

eS0T e 5OX’I HU|\/|

eWADTM

Schematic of adcacking and targ et planes

. ,
Cxem/ruuemoe Uioébc e ammrgwqpc&
< Vo 797 V.- YevV e 11 OPYAAN DO vy L2/ /AR

search model.,

e e 25 s

Y

P o

PEMad umnyaeg
direct pulse R

AT

‘ tm"king mode

T ——t———,
PN -

s erncben . it
. R

N

BRI A

el S g it gmr owes e *'l"""“ - ﬁ‘ TR
S et .U/‘Myﬁéa&r : Oafioﬁxafmu :.‘f pe-;f',/M;,
7U%Ke. 4§ pesune Sordomg

: Ueﬁa““,

R ST -_M.Sx S

(operating mode MA%)

= s b
\” z !

e g -
[

Y

" 7’““—-)_{'7 /m*
i J -

50X1-HUM

Lﬁ""’ it

' Declassmed in Part Sanltlzed Copy Approved for:ReIease 2013/01/25 CIA- RD‘P80T00246A030700180001 1




Declassmed in Part Sanltlzed Copy Approved for Release 2013/01/25 : CIA- RDP80TOO246A030700180001 1

; S-EalteRRa
o C=R-Et 50X1-HUM

Bt el
Ry P S g o S

, ( ; | ' S : 5. " Block Diagram of Range Radar : ' .

y ,
. As ‘seem from flg. LL the range radar Kvan"" consists of e.ntenna unit )

recelnng-transmttmg um.t range-only radar rece:wer, power supply unit,

speed um.t control board, comparator unit, lntemedlate cable and coaxial

4 cable.

SPH : Anféﬁi;é.“ﬁs%ﬁl’il}; Unit - ;onsists of a combination of a horn antemna
13 with dielectric‘ lens and a reflector antenna with horn exiter.
Thls antenna assembly is des:.gned for hlghly-dlrec’cz.ve radlatlon of
gh-;requency electromagnetlc energy and. for recep’cn.on of signals reflected

fron a 'barget .

-Directivity pattern of the horn entenna while in mode "A" is 18° + 1°
or -2° in both Plenes.
a4 : . D:.rec‘c:.v:.ty ;oattem (or beam w:Ld.th) of reflec'tor entenna while in

mode "B" is 6° % 40° in both planes.

The receiving-trensmitting unit forms and radiates powérﬁl,.high-‘freqxiency
'.puljs_'es ,;’_automa’pically a.djusts i‘rec;uency of local :oscillator, i‘eéeives ‘and pre-
ampiifies reflected signals, 'v.swi'bches -antenna Trom traﬁsmission to reception

a.nd 'sjnéhronizes .thev'work of range-oniy ‘receiver unit.

The recelmnv-transmlttlng unit cons1s ts of a hlgh-frequency, I = 99’{0 +

! + 45 Mc, magnetron 0501llator, a modulator, 2, sub—modula.tor, kljs”cron local

( ™ _ osc:Lllator, recelv:_ng-transmttmg chamber with mner, ATR tube, SPa.rk-gaP

S-R.CuR.R.M
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d.lscha.rger, leln@ chamber for automatic frequency control (AFCH), preampli-
fn.er of mte/medlate frequency ]PUPCh], AFC c:.rcult, hlgh-voltage rectlfler, |
- and-pre-ionization rectifier with ignition current stabilizer.

SPN j - The range-only radar receiver unit serves to amplify the IF of reflected
14 ' '

mlses, to detect such pulses and to convert them into target video~pulses,
» tp fix the time of arrival of reflected pulses and to form voltage proportional
to the distence Sto the target.

. Power supply unit 'pfovides stabilized voltage to all units of the range

radar. The unit contains a rectifier for +150 v and +200 v, a rectifier for

L N VY S AT Lo g X
e A A e e B e A i ard L s

4-300 v, & rectlfler =150 v, electronlc voltage regulator and a reference

sta'bllovol’c.

Speed ina.ica‘cor unit serves to determine automatically the relative

speed of target, and to supply approprlate voltage to the firing sight and
o permissmble range computer VRD-ZA.

S Control board serves to fac:.litate the opergstion of ‘the re.nge-only raa.ar

installed on a’.n a:.rcraft. A1l controls of the range redar and the control
'poi‘nts.foi' cheeking. the performance of the automatic lock-on are located on it.

Comparator unit serves to convert the voltage scale of 'barget present

range into a scale vcorres'pohding to the scale calibration of the UD-1 pointer

range inhdicator, fq compare automatically the voltage of target present range

with the‘ vol‘eage of pémiss;ble launching range of the rocket, and to send

- . S ap - : I el AT .
o S T R T T SN S. SR G e

launching pemissib_le signal to the green lamp "launch” installed on the

4 -

a pilot's instrument board, to-determine the moment for.m.thdra'.wal from attack

by sending a signal to the red lemp "pull out" installed -on’ “the:” pilotis

8-E~C=R=E-T
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wEOHLY

(“ SPN
f%gf 15 ' . ' Key po Figure 5
_vlé ' / Intermediate Cable Wiring Diagram
- (1) sn-8 (2) sh-3
e  Plug RL?PKI75Shl Plug RL8PKEShL
: Goes|Function Cerm, ~ |Goes| Function _Term.
. to ' -t No. - to No.
ground 1 ground 1
+ 115 v (com)} 2 4 27 v in. 2
o , ~ 115 v (com)| 3 Ly 27 v out. 3
Y + 27T v N i= 115 v in. (com) {L
o : n |Urange unit 5 5 : 4 115 v out. (com)g
\ . |speed scale | 6 v [~ 15 v in. '
2 14 200 v 7 i . |~115 v out. 7
= E = . } ’_o h f 8
o + |lock-on circ.] 8 = |search lreq.
Ly ‘d |speed zero 9 i +» |search freq. 9
vi = soeed zero 4 10 .E + 150 v out. 10
racki = l¢ 150 v in 11
K : | 3 |tracking 11 s I¥ 22 .
N B . . U 12 £ j* 200 v 12
L . speed . U A 13
lock=-on sig, | 13 . 2 range : :
- 150 v 1L ‘ i ‘range zero 1h
] 15 i range scale 15
+ 300 v 16 speed scale 16
4 150 v 17 | speed zero 17
: speed zero 18
ferrite switch 19
Urange (input) - 20
- 150 v 21
Urange 22
sensitivity 23
AFC circuit 2l
ferrite sw. crystd25
ke ) mode signal 26
g : ferrite switch 27
; : ' : ferrite switch 23
/ 0
(a) -4y -
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SPN 15
(3) Sh-7 (4) sh-5
Socket RLBPK28EGL Socket 2RM2LKPN19GLAL
Goes'| Function Term. Goes| Function Term}
+£0 . No. to No.
ground 1 ground 1
altitude sig. 2 ~115 v 2
+ 27 v in. 3 ~ 115 v 3
~is v L Uspeed L
«~ 115 v (com) 2 %27 v g
ferrite sw. crysd 6
7 I3
input switch | 8 Urange 7
input switch | 9 Tk T 8
- ? input sw. | 10 Tk II 9
' ? input sw. |1l TH 10
© | lock-on sig. |12 i + 150 v 11
o | mode signal |13 launch 12
~, | VRD supply |1k - 150 v 13
@ | VRD supply |15 | meas. ground 1L
S VRD output |16 | & | + 200V 15
£ | range instru.| 17 £ |+ 300 v 16
=l | range instru.| 18 S | RRCh (MFC) 17
8 Uspeed 19 3 RRU. (MG{J) 18
| pullout sig. | 20 calibration 19
+ 200 v 21
Urange A 122
clearing 23
4= 150 v 2L
launch sig. |25
26
27
altitude sig.| 28
(b)
- 15 -
SECRET

50X1-HUM
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ENnvA4A LILIRA

o . SPN 15

( (5) Sh-2 ,,
g Sockét RGLOUL7ESh1

Goes | Function Term.
tO NO-

ground 1

g T' ~ 115 v 2
; ~ 115 v (com) | 3
; + 27T v L

o meas. ground 5

e + 150 v 6

; } Tk I 7
1 8
ﬁ ‘ 4
_; ~ 115 v in. 10
. 11
- 150 v 12
: o APCh (AFC) amp. 13
; _ | RRCh (MFC) 1L
i 0 ™ 15
= I 16
 ? .E + 300 v 17
g 3

.

'4

(c

SECRE

(6)

Sh-1
Socket RLBPK28ESh1
Goes | Function Termd
£0 No.d
ground 1
+ 27 v 2
~ 115 v 3
~ 115 v (com) L
+ 300 v 5
+ 200 v 6
+ 150 v 7
- 150 v 8
Urange 19
tracking 10
11
range scale 12
™ search freq. 13
3 search freq. 1L
= UPCh (AFC) shift 15
o lock-on cire. 16
5 sensitivity 17
o launch pulse 18
» + 150 v in., 19
20
clearing 2l
22
23
range zero 2k
Urange’ wnit 5 |25
|26
27
28

50X1-HUM
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SPN 15
Q (7) Sh-4 ~ (8) sn-6 '
| Socket 2RM30BL132GLAL Socket 2RMILKPNLGLAL
Goes | function Term, iCoes | Function " | Term.
to No. 0 No.
B ground . 1 1
: ggOvv g — ferrite switch{ 2
. 200 ~ A N ferrz:.te sm:.‘tch 3
+ 150 v R i ferrite switch| L
supply " 16 d
supply 7 =
VRD output |8 3
: Urange e 7
© | dinstru. "D |10
;2. instru. "D" |11
- Uspeec:'t 12
‘? | pullout sig. {13
= launch sig. {14
et . 115
o . 16
o B mode signal |17
-lock=on e¢ire.|l19
: 120
21
altitude sig.|22
altitude sig.}23
: 2L
25
- 150 v 126
' 27
28
29
calibration |30
~115 v 31
~ 115 v (com)| 32
| !
c
| €
(@) =17 - -

o | T 50X1-HUM
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SPN _instrument panel, supplying +28 v stabilized voltage, with respect to speed -

i

voltage, to VRD-24. | L
/ . N ’

Intermediate cable serves to interconnect the units of the range-only

radar on an aircraft. Cable configuration and size depends on the deployment |
of the ‘range /:E‘inder on a given aircraft. Schemgtic lay-out of the intermedi-

g ate cable for the MIG-21F combat jet is shown in fig. 5.

j | o . ' 6. TFunctional Diagram

q4 ' - On fig. 6 is shown the functional diagram of the range-only radar
. . / . . :

“Kvant"”. This dlagram shows interaction of individual components of the

" range readar.

The operational mode of the range radar is different: for the search--
5 I -scen of the target from the tracking of target, when the reflected signal

enters the 'receiver input.

‘For this reason the description of functional disgram is divided into

2 sections:
4 - -a/ Search-scan mode

b / , 'Tracking mode .-

-1 8PN . _ o
’ 18 - . ' Search—Scan Mode

‘ ’ . The submodulator locau.ed in the receiving- uransm:Lt't:Lng unit generates
‘ pos:.tlve volta.ge palses mth anplitude not less than 150 v, pulse duration
a : ' of about 1 microsec and repetition rate of 800 Pps. These pu;ses control
" ’ / ' 'the dlscha.rge tube of the modulator. | '

":-'-“‘“-.;'f:’-‘--—?-"l it

S I . S=F-(=R-R.D

56x1 "HUM
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Antenna- Ferrite gﬁ.ntonna Tima | . |Comparator| POLL-00T "Operat 20X 1-HUM
i |commtatorswitch | Modulator <Circuit' Circuit Amplifier I
OCI.QIA r} -4 . i . P
0,5 micsec range pulse 35 to 195 v ,
: | _error . . ’
VHF pulse! |Mixer IF Detector Video Tims lcurrent ' Speed Computing
oscillaton : ampl, Discriminato: Control Unit Circuit
% - - RN ! , 2~nd integrat
- .37 (2 TS ———
£5¢% LV o
- ' Noises [ &
Modulatoy] [ Local [ [AGC &—ANVVA, Lock-on ¢
{0scilla < N Circuit o
n 4 [ p— g
L4 &
180y Rectifier e
? Ped VED-1 . D
+200v ~150v ‘
[0y | v A
, High=Voit| || Sub- AFC
 |Rectifier | |Modulator Hixer [ WV Clrcuit
4
( AR v

s . v, B 2

e Yroos Laon bubpat Yy
Fig 6, Functional Diagram of Range-Only Radar "Kvant®, Z%& U%

—_— ;
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The modulatmg pulses with 5 5 kv empll'tude , 0.6 microsec duration and
repeuuon rate of 800 pps are generated in modulator and are fed to the’

I).

magne’cron.
o Ma.gnetron oseillator generates pulses of T = 0.5 microsec dﬁration and
- Power of not less than 5 kw. |
The .an*c.enne. swit‘ch' ‘a.i»s'com_:\ec‘cs the receiver _durirlg “the ection of probirxl.gf o
' Pcweri‘ul,higﬁ-yr‘re;{uency' xriagnetron Pulses are a.émi‘bted through high- et
.:frequency cha.nrlel to fedrite commtator which dirveects the electromagnetic
o energy +o one of the an“cennas , depend;ng on the operating mode of range-only
- ra.dax |
Pa.rt of high-frequency energy of the ‘magnetron pulse is admitted to the
mi.clng chamber of APC Undamped nlgh ~-frequency. OSCJ..Lla‘blons from kljstron
local OSCllla.‘tOI‘ are also continuously admitted to AFC chamber. |
As a result o+‘ mixing of two high- frequency oscllla’clons » @& Pulse is

: ,,." formed at the AFC output with a frequency which is equal to the difference .

'*v'-'between the lxlys‘cron and ma@etron frequenc:.es ' : ‘

This pulse is conver-bed by the AFC circult into the comtrol voltage ) " [P 19]
' .wm.ch z.s fed to, tne klystron local osclllator and ma.:.ntalns klystron frequency
| above that of 'bh.e magnetron frequency by a value equal to IF.

Smm.ltaneously mtn tne modulatlng pulse » a negat:.ve synchronlzlng pu.lse

is fed. from modnla tor to.r.

-21 -

QRPN DD . m

: o S 50X1- HUM
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50X1-HUM |

a.)l to IF amplifier and disconnects rééeiver during the transmission of
mgin pfobing" pulse;

b) to noise AGC and cuts it out for i‘c.he rece@‘cion veriod, thus eliminat-
ing the effect of target pulses on performance oi‘ “the;noise AGC

v) to /fa.st saw-'tooth forming circuit and triggers :L-L.

The Yfast saw~-tooth" ‘eircuit feeds to the comparator circuit un:.t RB6-3

a saw-tooth pu.’l.ses at a rate of 800 Pps and. of 25 or 50 microsec duratlon

(depending on - the mode) and of 150 v amplitude (fig. 7).
. . /’ : N
In addi‘tion)'to the comparator curcuit unit RB6-3 is fed a saw-tooth

Yoltage from the "slow saw-tooth" genmerator, which varies in intensity from

- 185 to 20 v during a period of .8 to 1.2 sec. |

- With this gradual decrease of "slow saw-tooth" generator voltege, there

~occurs greater and greater delgy in conduction of comparator diode for each

successive period of 800 pps repétition rate.
- Thus, to the subsequent circuits of the comparator is admitted a saw-
tooth pulse with leading edge lagging more and more behind the transmitter

Pulse as the sweep generator wvoltage decreases.

This pulse is amplified and differentiated, and is used to trigger range-

.p.zlse generator. The latter generates 100-v range pulse of .7 microsec dura-

tion which is fed to time disriinina‘i:or. _ The time discriminator operates only
during coincidence in time ‘of range and target pulses.

As is seen from 1ig. 7, with gradual decrease in voltage of the "slow

saw-tooth"”, the ra.ngev pPulses traverse the whole v}orliiﬁg range of search-

 scanning at a rate of .8 to 1.2 cps.

&

22 - ' ' ,
_ SB~C=R=E-T L }
50X1-HUM - :
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The noise voltage from receiver outpu‘c'{ is aduitted to noise AVC cifcui‘b,‘
vhich develc}ps negatlve voltage grono”tlonal to noise magnitude. This( volt-
‘age is admmt ted to IF amplifier, and by 'Va.rgrin.g amplification f_actoz}' the noise
level is maintained constant at the receiver output. vi

-, :

Tracking Mode

Pu.lses reflected from the target are 1nuercepued by one of the am,ennas 5

* depending on the mode of o;oereu:.on and are admitted by hlgh frequency cha.n.nel

through the ferrite sm.tch to. the antenns switch, which prevents the entrance:
/

of reflected slgnal to -the nmagnetron circuit, but admlts reflected pulses to

‘ the mixing cham'ber of the recelver.

&t the mixing chamber of the receiver the reflected signal f‘req_uency isr
mixed with the local klystron oscillator frequency. ‘
% SPN '.'j - As @& result of mixing, a number of fregp.encies are formed from which the

, 21
r 350 mc IF is seParated out at the receiver mixer. Input circuit of IF preams

pli'f‘ier‘(PUPCh) sexves as the load of the receiver fntxer.
a B A:C‘ter Pessing through 'bhe IF preamplifier, the signal reflected ;rom
| ’carget is admitted to the main IF amplifier. The ’carge‘c signal after second

detect:.on and, amplification m I emplifler is admitted to the input of t:.me

R

disceriminatornthrough the video ampllfier and cathode follower.

R

Time discriminator forms error current at the instant of comc:Ldence of

N

the tar'fet reflected pulse W:Lth the range pulse. Such error-current value '
; depends on magnltud.e and sign of mlsma"tch between range and tarveu pulses.

. Thererror s1gnal is admitted to the input control—un:.t circult, which is in

)

the form of a double mte@rator.

e i T s L e e e

S=RafluR.BM

n
50X1-HUM

PRI 3
I D T o AR
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The tl.me discriminator also generates nega.t:.Ve rulses which control

x.he automatl/c lock-on.

At this time the automatic lock-cn goés into operation and search-scan

GO iy et o

generator circuit is transformed into a double integrator and the signal

# lamp "lock-op™ lights up on the sight.

4 The range-;onl.y radar circuit now switches to tracking mode and pr‘oc- |

. q esses VYoltages:proporbional to the target range and relative speed ‘of 'bhe

‘5 - . target. At the instant .of target lock-on and swit uch:-over of "slow saw-'tooth" |

geherator, at the outpu_‘c/ of double integrator remains a voltage correspond.:l.ng

to target range, as it was at fhe instant the ,aut;:matic lock-on went into
'Aa;.c_:tion. This vol}tage is fed to the comparator unit ciréuit,RB6r-3 , instead i é3]
 of the "slow saw-tooth" generator voltage, and it controls the‘range-pul'ses

displacement-“ in time.

'I‘he error curreni of tlme dlscrlmnator is contlnuously adnitted to the.

d.ou’ble :Lntegra.tor until the range pulse comes into balance mth the target pulse.

o ; With the d.lsappeara.nce of target smgnal the automatic lock-on is re-
ﬂ leased after & delay of Ll to 1.5 sec. ‘ S

3 The output range voltage con‘cmues to cha.nge accordmgly with the same .

“ lav and at the same speed during the delay perlo_d as 1t occurred prior o

f target disappearance, thus ensuring the f'memory" of taiget speed.

j Pulse from the:plake.af aii_tdmé.“bic lock;-on amplifier is fed to input of

‘ ' AVC circuit. This Pulse is amplified and detected, and as a negative dc volt-
: / age is fed to IF emplifier, thug changing the receiver amplification which is
“O néces’sazy to avoid ;)verloading receiver stages and to decrease the vra.nge error
*;é ; fgr targets of different in'tensity.
5 ' ' .
,; SeReCeRR0 © 50X1-HUM

- 25 = - .
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The performance of noise AVC in both search-scan and tracking modes is

‘J.dentlcal /Fulse AVC and Hoise AVC have common output to IF ampliner
through cathode follower When range- onlj radar "Kvant" locks~on ta.cge«.
in mode "B", . the range vo;i.tage is Ted %o electronic circuit in unit K-—8
which comparés it with permissible range voltage, the latter commg from
computer VRD 2A. .

By permissible range for rocket lannching is ‘understood e ma,ximum dis- [P 24]

é ' . tance to the target at vhlch the rocket will m.cessarl'y regch the 'target ’
t - whlle the. homa.ng system is in oweration.

; _ ' o Such a ra_nge is defined by thée following ‘equation:

? : | - X EXER | )

o : Drim = 3.06 - 10 [A Vsr (WE) + D 4

The magnitude of permissible range depends ~on the aircraft altitude -
(H) , air speed of aireraft- -carrier (VN) , as well as of magnitude and sign } g
of relative speed (D) | |

Permissible range becomes greater with the increase in flight altiﬁude
_ (air resistance becomes snialler),»with the increase in speed of the carrier

'(1n:|.'t1al speed of rocket), e.nd with increase in relatlve speed of approa.ch ~'

to the 'ta.rget

The perm1551ble range computer VRD- 2A consists of a notentlometrlc .
transaucer, which is fed with de vorbage from range radar, and which supplles
a voltage proport:.onal to perma.ss:.o.Le range according to the following law:

Ug-razz |v] = 3.625 (Drasr in km)

/ | o - 26 -
' - S~E-C=R-E~T
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The VRD-2A solves the equation:

/ | AVsr -'-"-)E.\' VN)

and ‘the obtained vol’cage is added *to the relative speed voltage whlch

. vas adm1t‘bed ‘to range radar "Kvant" according to the ;ol.Low:Lng 1aw.

U = -0.0k4
a (v) > ( [P 25]

'U;d'. is poSitive d.uring approach . . I

Speed. rang |  from -.LOO m sec to +1+OO m oec, which corresponds 'Lo

_ voltage variation from -1+ v to +16 v

Total voltage :E‘rom the slider of VRD-2A potentiometer is admitted to

electronic cireuit cﬁtb. ‘comperaor witK-8. When the present range to target

. becomes equa.l or smaller than the roclceﬁ—launéhing permissible range » then

o the comparator circuit operates and on the pilof's instrument board lights

on the green lamp "launch." From this :.nstant the pilot may Launah the K- 15

rocket if all other mqulred condltlons are fulfllled.

Present range voltage is also admitted to a special circuit which, upon
approaching a range of '1660 m,' lights on a red ‘signal lamp "pull-out";' 'chué :
warning the pilot of the danger from further approach to the target. Such
;f‘urther approach may result in collision with the target or damage from the

fregments of the rocket

On the pllot’s ins urwnen board is located 'bhe ‘poin’cer indicator UD-l of

' range to the targe'b . vhich is in the form of‘ a voltmeter graduated di-

rectly in km, from O to & m. This range mdlca'tor is fed with ‘power through

operational amplifier of K-8 unit.

3
QPN D D m

50X1-HUM-
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~ THE ANTENNA “WAVEGUIDE ASSEMBLY | o (P 26]

7. Jpplication
;
. The antenna iaveguide unit is deS“"”ed for transmitting hlgh-

frequency power from the oscillator to the antenna, the radiation of
. / _ - ,
‘this energy into space within the limits of definate spatial angle; the

reception of signals reflected from the targét and their transmission to

- the receiver. . ’
8. The basic tactical-technical datz of the enternna waveguids. channel.;;

/

. - _
1. The width of the directivity pattern in the wide beam mode/mode -

) is 18 + 2§-in planes E and H, and is 69 + 40’ in the narrow beam .
:modé/mbde wpe / iﬁ both planes.
2. The side lobes do not exceed 5% of. the maximum in both mddes;
3. The gain factor of the antenna is ecual to 85 in mode "AY" and
550 in mode "B, |
h, The staﬁdihg.ﬁave ratio of the antenna rwaveguide unit'does notv"
exceed 1.5 at freguency{range: of 9370445 MC. |
' The antenna—wavééﬁidéf_unit of the "KVANT"frange-finding radar con-
'sists'of twbrstrucﬁurélly combined antennas and a wavéguidé: channel with.-
a ferrite commutat§r, which providgs for switching the.opérating modeé of
the station/wide and narréw bean/. |
. The gain factor';ismddeterm;nedV‘by §Ompa:ing> the"»antgnna' i_ {P 27]

béing-tested with the standard oney thé gain factof‘bf ﬁhiéh is known from

~ the following formﬁla.

Gisp=GC et x ;—%%2 o S , Where
S=E-C-R-E~T : :
50X1-HUM
\
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'., ' G‘isp ié gain factor of the.antenna beieg}tested;
'G. et is ih’e gain factor of the standard ’entema.
P isp is the power being received by the antepna being testedm
,P et is the power being received by the standard antenna.
eThe é;in factor of the antenna for the “KVANT" range findieg radar;e
is‘equel t0.85 in the wide beam /mode viv/ and 550 in the narrow beam
[mode "B/ |
‘For a more complete transm¢ss1on of the transmliuer power .to the
'-antenna, matchlng of all the high frequency channels is of great 1mportance. ‘
V'E%e maichlng of the high ;reGuencJ channel is characterlzed by the value'w .
J.Ox’the standing-wave ratio.
] In an ideal case, during the absence reflection, a traveling;wave
node is .established in the high=frequency channel /during which SWR=1/.

i‘In tne presence of reflectlon & standing wave appears,.in the channela

A

: Such standing wave 1is formed as a result of the comp031ulon of 1nc1dent

ane reflected waves.

The standing wave ratio is defined !‘as the,ratio'ef'the maxiﬁuﬁ .f,
.value of voltage in the llne to the mlnlmum |

KSB (SWR) g——m—"’-‘-’i-‘i-

the better the matching, ‘the smaller the difference between U maximum and

U minimum =, and consequently the smaller the magnitude of SWR.
The standing wave retio in the antenna-waveguide unit of the "KVANT" [P 28]
(;> o range-finding redar does not exceed 1.5 in both modes.

‘The wide directivety pattern of the WKVANT" range finding radar fnode

S-E-C-R-RD

' 50X1-HUM
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“a is radisted by 'l:he horn antenna. The directivity phttern of the horn
antenna dep;nds on the dimensicns of the hom, its length and s1ze of the
aperture of the output openmg
In the horn anterna a dielectrie lens is intalled in the aperture of
th§ horn. The'dielectric lens.servns\to equalize the field phase in the
“horn gperture, which, in turn, leads to highér gain factor and lower inten-
‘sity of the side lobes of the é‘.irec'tivi‘oy pattern. The side lobes a're re-
‘ ‘spons1ble for useless alff‘usmon of a pa.rt of the radiated power and for low-
ering the noiseproof feature of the station. The electrical field of "the
) horn has vertical polarization. The horn .a.n’o.enna'is connected to the wave-
- gﬁide through a coupling transformer with a 12 x 23 mm cross section',h and is
" tuned in designated range of frequencies with, the' aid. of a natching‘stubv |
'_ ’T’he a::.r-tlghtness of the e.n“cenna. is achieved with the aid of poly-—
' s’cyrole foam ‘bushmg, which is pasted to the mouth of the horn with epo:qr
resin. | |
The narraw directivity pattern /rode "B”/of the "KVANT" range ‘finding
radar is rad:.ated 'by the rexlector anuenna. |
. The reflector a.ntenna :.s a ra.d:.a.tlng device in Whlch the electro- P 29
.magnetlc waves from the pr:.mary exciter is cllrected by the reflector into
space W:L“chln 'bhe l:.m:.ts of ‘a certein space angJ.e s depend_lng on the digmeter
of the reflector. | |
Ihe antenna réflector is a cinculnr Parabols ﬁith-a diameter of 360 mm
and g focal d.:.s‘bance of‘ 235 mm. . The focal distance vas selected in such a |

manner 't:hat the Dr:.maxy rad_latlng element of the reflector antenna

‘e

- 30 -
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:fﬁ - would in a lcest degree overshadow the radiation from the horn entenna

[fifﬂj  located behind the reflector [fig. 87; ;

: | The primary exeiter of the antenna }s.a horn radiator, The size of
the horn radiator *.is selected in such a menner that the radiation dlrec—‘
tlvetj pattern formed by it would have in the dlrectlon of the edge of uhe 3

- reflector) con51der1ng the spatﬁal attenuatlon, an 1ntens1ty O 1-0. 15-1

: tumea of the maalmum power, thus the power density at the edge of the |

pqrab01101d becomes 6 to 10 times smaller than at its central part

‘Under such a condltlon, the optlmum value of the reflector surface'

utilization- ratic, whi ch is necessary for cblaining the maximum gain
- factor of the antenna for a given diameter of the reflector, is provided,r
v{é . The polarization of the electrical field of the antenna is horizontal.
"3 - o The horn exciter is off the focus by 60 This makes it bos51b1e, |
flrstlj, to reduce the effect of the reflector surface on Matchlns the _'
iﬁ | o waveguide channel and, secondly, to remove the exciter of the reflectqr
anﬁenna from the rediation zone of the horn entenna.

Since part of the energy of the horn strikes the exclter, is reflected
f} L .,' from it, and during the second reflectlon from the rexlector it narfowe‘the {P 3¢C
radlatlon directivety pattern of the horn antenna, A.metal grid made of-
vertically arranged wires is 1nsta11ed in the aperture of the horn exciter.
/fig. &/. | |

vSuch a grid is transparent 4o the electrical field with horizontal'
polarization,eince the vector of the electricel field is perbepdicular
te'the direction of the wires. For the'electrieal field with vertical

'pol 1zatlon, the vector of the electrlcal field is parallel to the

-31 -
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direction of the wires, 'éonsequently, for such a field the grid is equiva-
lent to a metal screen which completély reflects the electromagnetic field..
The grid in @he aperture of the exciter is io&ﬂed.ﬁlsuch‘anmnner theat the.

energy of the hom entenns, the electrical field of which has vertical polarize-

“tion, will be dispersed by reflection from the.grid.

The wires of the metal grid of the exciter are fastened to z bushine
1]

made of foam polystyrole. The bushing is pasted to the mouth of the horn .

5

- exciter with epoxy resin, thus forming air-tightness of the high-frequency

T4

/

The horn and reflector anternna are fastened to 'a common mounting by

a cast magnesium alloy bracket,while the horn antenna is located behind

~ the central part of the reflector antenna. For this reason, the latter is

~

made in the form of 2 metal grid with horizontal wires which makes it trans-

- parent to the energy rédiaﬁed by the horn antenna. R : P 32

The combined antenna is fastened to thé airplane with the aid of
four bolts, which are mounted from the side of the reflector,‘through T
speciél hole to a cast brackét and éuxiliary fasteners, provided on the

airplane. -

9. Waveguide Channél

Block diagram of'waveguide channel is shown on fig, 9.
‘The waveguide»channél is built with rectangular aluminum waveguide

of 23 # 10 mm ﬁross section, except for ferrite commutator. |
High-frequency édmitted to the Wa;eguide channel from receiviﬁg;traﬂsf

mitting unit (unit RB6-2M) is fed to the ferrite commutator, which in

turn directs it into one of the antennas depending on mode of radar operation.

S-felaR-B.T

50?(1-HUM'
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10, Description of Ferrite Commutator

The ferrite commutator switches-on the two antennas alternately, thus

N

- radiating different directivity patterns.

The polarization plane rotator and a tee form part of the commutator.

o (fig. 10).

S R s e R

e R S e e N

Ferrite commutator operation is based mthe mrinciple of polarization-

plane rotat:.on. -

~

The ferrlte stub located in transverse magne’clc field, rotates :

polarlzatlon plane of electro*aagnetlc wave uha.u passes through it. o '.[P 34}

Ferrite polarlzat:.on-plane rotator is in the form of 2 square
21 x 21 mm waveguide sect:.on, :.nside oi‘ which in a fluomplastic :.nsert is
- mounted: gra,de M-?’Y ; ferrite stub of ‘c.he i‘ollom.ng size!
-d=’6.7 m 1=70 mn
Electromagne‘t wind:.ng of 3,000 turns from .2mm PEV. wire. is placed

‘ outs:Lde the square waveguide.

w=3,000 turns

One‘e'nd‘ of the square waveguide ‘polarization rotater is terxp'inat’eq
by a quarter-wa}}e.a traﬁs;t‘o%'mer',' which is needed for transition from the 21x2lmm
waveguide to 2'3- x 10 mm.t;ravéguide. ' | -
o To the other end of ‘the polarization rotator is connected a tee, the
ox,tlets of which make 900 with each othei (see fig. 10)
~ For mode -"Af‘, a current of thne order of 50 millizmmp- paéses through. ‘the
elecﬁromagnef windir;g.-- Such current ensures polarization-plane rotation

by 900, i.e.,' the "passage of electromagnétic energy to ¢hannel I.

‘ 50X1-HUM
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For node "B" a current of the order of 5 mllllqmp, need to remove
e

v

Jre51dual magnetlsm, is Dassed through the electromagnet w1nd1nﬁ.,fSuch
'}'re51dual magnetism orlglnates‘tn the: ferclte stub durlnﬁ~00efetlon in nmode
g"A" Now tte electromavnetlc energy is directed into channel II. Currenﬂ
{dlrectlon f% the ferrlte-commutetor w1nd1nd in mode BM is opposite to

that for mode “A"

| n‘ILec‘c.ror*la.gnet current su1tchlng *s effected by RG-3 relay, 1ccated

in. unit X- 6 whlch is actuated by the mode 51gna1. To ensure operatlon C
L d:at high altltude, the Wavegulde chanﬁel 1s made tight with the aid of -
 ':7»rubber gasgets | |

:.\v

——
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] - - IV. RECEIVING-TRANSMITTING UNIT.

. \ : ' ) . ) - N
(, v : - 11. Applica’g_i_gg

/

/
The RB6-2M receiving-transmitting  unit goes into the makeup of the [P
"KVANT" airplane radar 'range finder and is designed for generating power:f‘ul

hlgh frequency pulses, smtchmg of the antenna from 'transmlssn.on to recep—

t:.on, receptlon of the ‘signals reflected from the ‘carget and their prea.mpll—

-fication.

In addition, the "receiving-transmittigg“ unit performs automatic

N S S ST L
e g | LI L LI P A -
'3

frequency control of the local oscillator and generates pulses, whieh syn- |

chronize the operation of the entire station.

12. Make up of the unit

ST LI

_ ;_1 The recelv:mg, re=ltransmitting unit consists of the following elements:

a submodulgtor;

o

<

)

) Modulator;
) megnetroﬁ‘- os_eilla’cor;
) antenna :swi-tch; |

d) mixer ‘of_the ;'ecei‘ver; o : - L
e) mixer for the APCh (sutomatic f.reeﬁency'control) ;

zh) Xklystron oscillator;

z) preamplifier for in."c.ermediate frequency /PUPCh/ 3

g -+ i) high-voltage redtifier;

k) rectifier for the Ppre-ionizer; : » : . (p 3
l) systems for awtomatic frequency control 6f the klystron oscillg-~

! - tor [APCh/.

QA D ™ M

50X1-HUM
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13. The basic tactical-technical data of the unit

v

A

The Affeceivingftxénsmitting unit has the. following basic paratzberss:
~ a) pulse power of high frequency Ioscillat:i;ons -
’ Pimp > 5 kv
'b) /the frequency of high frequency osci-llé.tions in a range of -
B0+ 45 Me L
v) duration of modulating pu.ise
T imp. O 5 :!: 0.05 microsec
g). the band Vld‘bh of h:.gh i'requency osc:.lla,tlons at the
'base ‘Af$6Mc
| d) pulse repetitidﬁ' rate
| | = 800 * lOO pps
2‘ ' . e) Synchronlzatlon-pulse amplltude is not less than 80 V.

g . . zh) E['ne average current of the magne'tron :Ls equal to 1.9 = 0.7 ( 7)
‘.V:; o 7 2z) The crystal current of the receiver channel is 0. 2 © 0.8 mllllamp
' i) The crystal current of the APCh (AFC) channmel is 0.4 2.2 ma.
| ‘:) The ignitor Llrmg current of the ATR tube is 70 to 95 mlc;roamp
q o 1) The average 1ntemed1ate frequency PUBCh is 30 £ 0.5 Me-

; L .. m) Overall dimensions of the unit are:

D =240 mm
3 E
8 L =388 um
;;,'-" / S | n) the weight of the unit does.noﬁ exceed 12.1 kg. . (P3>3
-_'ér\ . o) The uwnit operatesv normally: ‘ |
‘l' . ) - 38 -
' ' . &-RefRmom
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PR - &/ during a temperature change of the surrounding atmosphere from

v

7

- /50 C to -60 c.
| ' b‘b/" after remaining 48 hours in an'r atmosphere with a r:'ela.tive humide,
| .ity of 95-98% at ‘a temperature of 205 C. -
v/ lat altitude of up to 25,000 meters, [that is at an atmospheric
pressure of up to.18.6 mm Heg. ]

- 14, Description of Unit Operation
According to the Functional Diagram

[Fig.‘ll]

9 . - _ Blocking oscillator of the submodulator utilizes fhé left half of the
- 12-3(6NIP) dual triode ; it genez‘ates'pg,\itixre voltage pulses.'of 220 v ampli-
tude and 5 to 8 microseé dul;a‘tion'with rezieti;cion rate of 800 pps. These

pulses passing through the cathode follower whlch utilizes the right half of

“the auel triode 12-3 (6NIP), confrol the performance of the modulator discharge tube-
3 . Pulses from 'the ‘bloclung oscillator, 12=3 are a.lso admitted through the
‘ cathode follower I2- 1+(6N5P) to the AFC system, where they are used for ma.n:.p~
ulation (mcdulation) of the sereen grid of the pentode 12-18(6NIP).
The modulating pzlses of 5.5 kv ampl:.tude s 0.65 microsec duratibn'é.nd

. repetltion rate 800 pps are formed in. the modulator . assembled as a

clrcult with artlflc:.al pulse shaping line and hydrogen 'thyrotron 12- 7

(TGI- 1-35-9), ‘the latter ac“clng as a dlscharger, and’ are then fed tothe nagne tron
/ 12-9 (MI -158)

(\ ' - -Magne’cron_osc‘illator generates pulses of 0.5 microsec duration and - [p39]
3 D not less than 5 kw power. |
B ' o . -39 -

g | : e
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'1.:;,\ ' Powerful high-frequency pulses from megzsetron oscillgtor are 'a_.dm\it'.b‘ed ‘
| to antenna. 9nd are then irradiated in‘co snac'e. Due to the presence of‘ an—
tenna switch in form of a RR-21(I2- 12) ATR tube, the receiver becomes d.:Ls- )
con.nected durlng the transmlssmn of nain pulse. |
'.;.'j‘:éi B . Negatlve synchroq:.z:.ng Pulse with amplitude of 80 v is a.lso faken fro;n'
the modulator which is fed to IF amplifier for disconnecting the receiverr
during transmission of main pulse » Tor disconnecting the noise AVC circult .

durlng recept:.on and for trlggermg "fast saw-tooth" mul ivibrator located ‘

¢
7

in the range unit. |

| Part of the energy' of the hlch-frequency pulse from the magnetron oscil-
' lator ls ‘adnitted through a:b'benuator to the mixing chamber of AFC, where the

crystal detector DR-1(D2-2) acts as a mixer. .To the AFC mixing chamber are
A aisc admitted continuously high-frequency oscillations from klystron oscil-b :

" lator I2-11(X-27).

As a result of m:.xmg of two high-frequercy oscilla.tions, at the outpu‘i:

~ of the AFC is formed a pulse having a frequency equal to the difference be—

tween the frequency of klystron local osc:.llator and the frequency of magne -

.
N "

. tron oscillator. \ '
‘This pulse is amplli‘led by two IF stages of the AFC circuit assembled

with diodes (I2- 17,12 18) , and is then adm:.tted to the disciminator circuit [P I

incorporating the dual dlode L2-19(6I§h2P). Detected pulses from the discrimi-

: ,natof output are fed to the two-stasm ae. pu.lse ampllfle*r' mcor*oora.tlng dual

: triode De-20/61\13P/ here they are ampllfled and :f‘ed to the control tube 5 1. é

o the right half of tube 12-21(6\1213), where secénd detection of the ARG mulse
: . takes place.
. - 10 -

Q... m
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Negative voltage from I2-21 tube is fed to the repeller electrode of the

g - ' }:lystron ' v
E . . / X . : "
If the fluctuation of IF exceeds the klystron adgustment lim:.ts, then
} 4 ' : ‘the blocking oscll.La’cor pulses from left Half of 12 21{(:6l2P) tube are fed to

-' '_ 1 right Balf o; 12-20(6N3P) '“ube thus replacing the Dulses arriving from the
d;l.scrlmmator_. The AFC circuit forms control voltage which maintains the
- Xlystron frequency at a:vol'bage that is 30 Mc higher than the magne%ron

freqﬁénvcy. | | '

During re'ceptionptﬁé Tulses reflected from-‘targe't -a.re admi_t‘bea into main' ,

A ~ waveguide through the ATR tube I2-12(RR-21) through the mixing chamber of the
f'_-';;] '~ 'receiver, where crystal diode ty’pe’DhOSé, D40O56A(D2-3, D2-4) act as mixérsl.
B . T the mixing chamber of the receiver a.re'j also admitted contimuously oscil- |
lations from klystron local osciil'atoyr.' A'nu_mber of frequencies\are formed

after mixing, from vhich the 30 Mc IF if separated out on the load of the S

receiver mixer (input eircuit of IF preamplifig.r) .

After passing all stages of the IF preampl:i_.f_ief, as;sem'bed With_ LZ-J‘.,A P k2
12-2(6Zh1B) tubes, the am;piifiedl signAa.ls‘ ave fed to the input of main IF em-
plifier of the range unit. - .

- . High-voltage rectifier assembled with I2-6, 12-5(6STB) tubes supplies
. ~ power to modulator tube I2-T(TGI-1-35/3) at a voltage of -1450 v.
‘ - ' Flrlng rectifier is assembled with 12-10(Tkh-2) I2- 15(SGSB) and I2- 16

(6sTB) tubes end it feeds power to discharge tube D22 12(RR-21) at a voltage

5 ; ‘ of -"{50 v, wh:l.ch accelera‘ces flrlng of the dlscha.rge tube durlng the operatlon

of the unlt d.urlng 1ts o;pera.tlon of transmlss:n.on. :

- )2 -
SR-(mR-RT

. 50X1 HUM
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: | L 15. Description of the operation of the unit according to
o . the schematic diagram
SPN )2 (Low frequency unit)
J a) Submodulator (fig. 12)
3
k The operatlon of the modulator is controlled by a submodulator
in which voltage pulses of the required amplitude, duration, shape,
3 and repetltlon rate are formed.
! The submodulator comprises a double triode type 6N1P (L2-3) and
. # consists of two stages: a blocking oscillator with self-excitation
k - which occupies the left half of the tube, and a cathode repeater which
‘ occupies the right half of the tube. _
The pulse from the blocking oscillator is used for manipulation
: _'41 of the AFC system for the emission time of the main pulse.
..« In order to eliminate the effect of the submodulator on the AFC
circuit, a tngger pulse is sent through the cathode repeater L2=-l;
- (6N3P).
r
L
Y - 43 -
,5 : CRORET
[ _ : 50X1 HUM
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b) Blocking oscillator (fig. 13)

The blocking oscillator or pulse generator with transformer
coupling is a single-tube self-oscillating system of the relaxation
type with strong positive feedback, maklng it possible to generate
short pulses, under certain conditions, which are close to square
pulses in shape (flg. 1L).

We will begin our examlnatlon of the operation of the blocking
oscillator from that momentt, when the left half of tube L2-3 (6N1P) -

is blocked due to the voltage drop across resistor R2-10, which is -
caused by a discharge of capacitor C2-ll;; the latter was charged to-
a voltage Ugt with the polarity showm in figure 15.

Consequently, at this moment the voltage Uq between the grid and
. the cathode will be Ug - Ugt.

By Discharge of the capacitor occurs exnonentLally with a time
constant equal to the product of capacltor C2-14 and resistor R2-10.,
We will dlsregard the voltage drop in the secondary winding of the
trazsformer since i1ts resistance for the discharge current is very
small. :

At the moment t, there is a point when the voltage in the grid
reaches the value Ey,, after which the tube opens and the anode
current i,, which will pass through the primary winding of the trans=
former, beglns to build uwp (fig. 15).

A voltage Up will be induced in the secondary grid winding.

The ends of the secondary winding are connected in such a manner that
the voltage in the grid increases as the anode current increases.
This voltage has positive polarity relative to the cathode. This
voltage increase in the control grid of the tube of the blocking
oscillator causes an even greater increase in the anode current. In
addition, there will occur a decrease in the voltage of the anode of
the tube due to the increased voltage drop in the primary winding of
the transformer.

The increase in anode current causes a further increase in .
voltage in the control grid of the tube, and this, in turn, causes an
even greater increase in anode current, etec. This process of
avalanche-type bulldpup of anode current 1s called a direct blocking-
process. : :

- 15 -
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;é(:} - ' ’Naturally the anode current cannot build up infinitely since it is
: ' - limited by the characteristic of the tube.

: It should be noted that in the beginning, the rate of voltage
. build-up in the grid increases.

The increase in grid voltage is linked to a corresponding decrease
in voltage in the anode of the tube, which becomes less than the
voltage in the grid of the tube. This situation gradually moves the
operating point of the tube toward that region of the tube character-

‘1stic where, because of the decrease in steepness of the anode current
characteristic and the increase in steepness of the grid current
characteristie, the necessary self-oscillating conditions for the
existence of the blocking process no longer exist.

As a result of this there appear forces which lead to a decrease
in the rate of build-up of voltage Uy in the grid, although voltage U
. itself continues to increase. With the increase in voltage in the grid,
. the steepness of the characteristic assumes smaller values and, conse-
quently, the forces causing the decrease in the rate of build-up of the
© voltage increase. It is therefore natural that finally, at a particular
moment t3 very close to the moment t, , the voltage at the grid reaches
-a_maximum UQ max, after which there follows a stage of comparatively
slow change in the voltage Uq at the grid (the flat part of the pulse)
as well as all remaining voltages and currents.

At the onset of this stage the voltage at the grid begins to S,
decrease rather slowly; however, this decrease does not at first cause
a noticeable weakening in the anode current due to the small value of -
the steepness of the tube characteristic in this region. Since in this
stage Uy > 0, and the voltage at the anode is sufficiently small, a
rather large grid current commensurate with the anode current passes
through the tube. As a result of this current, capacitor C2-1L charges,
. leading to an increase in voltage Us. With a decrease in voltage at
" the grid, the operating point of the tube gradually returns to the
~region of the characteristic in which the steepness assumes greater
values. '

At a certain moment t¢ , the steepness of the characteristic

. reaches a value at which the condition for existence of the blocking
~effect is again satisfied. The decrease in voltage at the grid begins

to cause a more noticeable decrease in the anode current of the tube,
which leads to a voltage decrease in the windings of the transformer.

4As a result of the decrease in U, there occurs a further more intensive
 decrease in the voltage Uy at the grid of the tube; this causes a still

greater decrease in the anode current and, in this manner, a blocking

a7 - o : e
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< y effect phenomenon similar to the one descriped above but acting in the
opposite direction originates. This "reverse' blocking effect leads to
~a sharp érop in voltage at the grid of the tube and a rapid blocking of
of the oscillator tube.

- At the moment the tube is blocked, short-duration emf's of rather
high value and opposite polarity, which rapidly drop to zero, are '
, .. induced in the transformer windings. After blocking of the oscillator
By there begins a stage of slow discharge of capacitor C2- 1l in the grid
circuit; +this is the point at which we began our examination of
processes in the blocking oscillator.

The duration of generated pulses is determined by the par ameters
“of the grid circult of the tube and the parameters of the pulse trans-
former. The pulse repetition rate is determined basically by the
-time constant of the discharge circuit of capacitor C2-1lL. The pulse
repetition rate may be regulated by changing the value of resistor
b . R2-10. The output voltage of the blocking oscillator is taken from
P o - an auxilliary winding of the pulse transformer, applied to the grid of -
Ry . the cathode follower (the right half of tube L2-3), and represents
positive pulses with an amplitude of 220 v, a duration of 5 to 8
microseconds, and a repetition rate of 300 pps.

T R R I I R S e et

L o Resistor R2-13 is connected in parallel with the output winding of
SPN 50 the pulse transformer and forms the ballast load of the winding.

' o A positive pulse for triggering the AFC system is ‘taken from this
p ' ‘ winding of the pulse transformer. The trigger pulse is applied to
triode L2-li (6N3P) which is introduced into the circuit for the purpose
of decoupling the input circuits of the AFC system and the modulator;
the triode also plays the role of a limiter.

1 S In the cathode of L2-l (éN3P) is the divider R2-20, R2-lL from

" which the trigger pulse passes through the coupling cap301tor c2-34

to the screen grid of tube L2-18 (6ZhlP) of the second rf amplification
stage of the AFC system. Figure 1l shows the pulse at the output of
the blocking oscillator.

L-% : In order to decrease the influence of the blocking oscillator on
the other circuits of the radar, a decoupling filter consisting of
resistor R2-9 and capacmtor C2-13 is connected to the oscillator anode

circuit.

- 49 -
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J . v) The cathode follower

Positive pulses from the blocking oscillator are taken from the
auxilliary winding of the pulse transformer and applied to the grid of
.the cathode follower (fig. 16) in order to avoid the effect of the.
- modulator on the blocking oscillator of the submodulator and for the -
-purpose of matching the anode resistance of the load and the output
resistance of the blocking oscillator. : -

The load resiétor R2-12 is selected so that the amplitude of the
derived pulse will be no less than 150 v. Figure 17 shows the pulse
at the output of the cathode follower. '

~g) The modﬁlator

The modulator of the transmitter is based on a circuit with an
artificial pulse-~forming line LF2-1 which discharges through the

thyratron type TGI-1-35/3. The circuit of the modulator is given in
figure 18.

T

;N ~ Operation of the modulator méy be divided into two stages: the -

_  recharging stage of the pulse-forming line, and the resonance
~ recharging stage of the line. :

v During pulse recharging of the line a negative square pulse with -
an amplitude of 5,500 v is formed in the secondary winding of the pulse

~ . transformer and is applied to the magnetron, which forms the load of
the modulator. . : ' ’ ’ -

For an explanation of the‘principlé of operation of the modulator
- we will convert the modulator circuit to an equivalent circuit (fig. 19).

A negative voltage of -1,450 v is applied to the pathode of the
thyratron from the high-voltage rectifier, which comprises tubes TKh-2
(L2-5, L2-6). ’

-~ At the moment a positive trigger pulse from the submodulator
arrives, the thyratron is fired by the -1,450 v source and the pulse=
forming line recharges in such a manner that, toward the end of the
recharging period, the voltage in the line is equal in magnitude to

N the voltage at the cathode of the thyratron; that is, it is equal to
: - . the voltage of the -1,450 v power supply. When the recharging period
' . terminates, the thyratron is extinguished and the pulse-forming line -
(:)‘ ' - slowly begins to recharge through the following circuit: the pulse-

- 52 -
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2 . forming line, the prlmary winding of the pulse transformer, and choke
SFN 5 Dr2-1 Qﬁlg. 20).

v A diagram of the discharge‘circuit of the line is shown in
figure 21,

The recharge circuit represents an oscillatory circuit whose
~capacitance is the total capacitance of the pulse-forming line LF2-1
and whose inductance L is the inductance of the choke Dr2-1 (the
inductances of the pulse-forming line and the primary winding of the
pulse transformer may be disregarded because of their small value in
comparison with that of choke Dr2-l). Thus, the parameters of the
] -~ oscillatory circuit are selected so that the period of natural oscil-
4] S lations is equal to T = g
. . o : S
I D . -of the submodulator.

i s

» Where Fs is the pulse repetition rate

Figure 22 shows a graph of the voltage change in the pulse-

3 _ forming line. It can be seen that, for a period of natural oscilla-=

; ' tions equal to T, the trigger pulse of the submodulator arrives at the

'a S ‘moment when the voltage in the pulse-forming line, as a result of the-

- resonance recharging of the line, becomes equal to < 1,450 v. With the
_ arrival of the positive pulse, the thyratron fires and the period of

»g o - pulse recharging begins.

"~ The trigger pulse to the grid of the thyratron passes through a
coupllng capacitor C2-16 and a resistor R2-15 which serves as a limiter
~ of the thyratron grid currents.

B . - . . -
detiar ol ea iR ol B

e "

- Resistor R2-1l is a leak resistance in the control grid circuit
of the thyratron.

L

Lo : Figure 21 shows an equivalent circuit of the pulse recharge sys-
SPN 56 tem of the line. It may be seen from the picture that at the moment
: the thyratron fires there are two series-connected emf's in the
recharge circuit == the emf of the battery E and the emf of the pulse=
~forming line, which is charged to the voltage of the power supply.
. These emf's are loaded with two resistances -- the characteristic
impedance of the line and the resistance of the load, which is equal
to the characteristic impedance of the line. Thus, a voltage approx-
. 1mate1y equal to twice the voltage of the power supply is apULled to
B ; o the anode of the thyratron relative to the cathode. In view of the
' o o ‘equality of the characteristic impedances of the pulse-forming line
' - and the load, this voltage will be, in the ideal case, equally distri-

i e e

" . buted between them, and in this manner a voltage will appear at the
3 'load which will be'equal to the voltage of the power supply.
.%
| '3! - - 50X1-HUM

| De_classified in Part -v'S'an"i’}[ize.d Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030700180001-1



~Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 CIA- RDP80TOO246AO30700180001 1

{
'

O

QERET

s gl

hi ﬁ@-?&ﬁdﬁcﬁ&“é’é' £ /38 :\,f

;8dp£?90 .
dgvam"’e{- r@sa"t&ﬂ(%-re@hﬁv&jng c.womt oi-
2 ?u\se -'Fm-mm% hr\e .

K~dnfaseinlij

50X1-HUM 3
&
= 1 I3 ‘
N ; > 2
5- 3 '»
:
i
: Lh :
..t o g ] ‘ H _ik? . §§
:,“5;". ~AA‘-.\?; : .. - .. '(,“6":
A - I, (" S T ' - an - " '1 y
Puc / 9 ggé’ugdﬁeﬂmyaﬂ 618/40 Moﬁyﬂﬂm /Dw'
Png f9- » n.\‘unla\e“\b Cu'\.\.ht og "\’\C‘G-na.tcv - e :
; é‘. i:-‘ ‘:
; B

L POPhy ol etz

.BEVS
. W"*m

[Op—

11

ER

qF

bR

1 ’A
X

5‘Fx1 HUM

ik o SN

| Declassmed in Part - Sanitized Copy Approved for Release 2013/01/25 - CIA- RDP80T00246A030700180001 1

P S e e S



anY1_HI IN

- Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030700180001-1

i

i
|
i
'
1
{
i

S ﬂd PO S

2 it

TR

R

3
.."\‘

§#v 58

oo
‘SPN 60

- SRMRET

- From the theory of infinite lines it is known that a line loaded
by a resgistance forms within it a square voltage pulse, the duration
of which is determined by the recharge time of the line which, in
turn, is determined by the parameters of the artificial long line.
Thus, the best shape of the pulse and the greatest efficiency will be
obtained by completely matching the characteristic impedance of the
line with the load resistance. (The resistance of the fired thyratron
may be disregarded due to its small size). ‘ '

The modulator of the unit uses a two~-element artificial line of
the link type. Its parameters are:

16.5 microhenries
L, 300 picofarads
68 ohms

0.65 microsecond

a) total inductance

b) total capacitance

¢) characteristic impedance

d) shaped pulse duration
(for a level of 0.5)

A0
i f1 1 3

. As was noted above, the magnetron is the load of the modulator.
But since its resistance for the given operating conditions differs
sharply from the characteristic impedance of the line and is equal to
1,300 ohms, direct connection of the magnetron to the modulator would
lead to mismatching of the line, a significant decrease in efficiency,
and to sharp distortion of the shape of the modulating pulse.

In order to avoid this, the magnetron is comnected to the modula-
tor through the pulse transformer Tr2-5, which makes it possible to
-match the characteristic impedance of the pulse-forming line with the
resistance of the magnetron. In this case the resistance of the
primary winding of pulse transformer Tr2-5, taking into account the
total resistances of its auxilliary windings, is equal to 68 ohms;
that is, the pulse-forming line is loaded by a resistance equal to its
characteristic impedance.

In addition to performing this matching function, the pulse
transformer is used to obtain a pulse in the secondary winding having
an amplitude several times greater than the voltage pulse in the pri-
mary winding (on the order of 5,300 ¢ 5,700 v). This makes it possible
to use the sources of lesser voltage and, consequently, also simplifies
high~voltage protection of the circuit of the unit.

The pulse transformer has a double secondary winding through which
the filament voltage passes to the magnetron. Such a filament supply
circuit makes it possible to use the transformer as a filament-supply
transformer under a relatively low voltage. In order to create a
closed circuit for the variable component of the magnetron anode cur-

50X1-HUM
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(;> rent, leads 3 and 5 of the secondary winding of the pulse transformer
' are blogked by capacitors C2-21, C2-22, C2-23, and C2=2l, forming a
so-called filament supply c1rcu1t with a mlddle grounding point (fig. 23).

As a result of the fact that the moment of firing of the thyratron
X relative to the pulse of the submodulator blocking oscillator fluctuates -
4 ~ from pulse to pulse within the limits of 0.03 to 0.0L microseconds, it
i , is impossible to provide synchronous operation of the entire statlon

: from the pulses of the submodulator; therefore, a pulse, in addition

: ‘ to the modulating pulse of the modulator, is taken from auxilliary
‘winding 7-8 of the pulse transformer for the purpose of synchronizing
the operation of the station. This pulse has a duration of 0.6 micro~
seconds and an amplitude of 80 volts. {See fig. 18). In order to
avoid parasitic oscillations, the winding is shunted by resistor R2-26.
To eliminate '"noise induction", the trigger pulse is picked up with the
aid of shielded conductors. ' :

TR, R Sy S T r

' The trigger pulse is taken from winding 7-8 of transformer Tr2-5

- (fig. 18) and is fed through the right half of tube L2-L to the
ranging unit of the station for synchronization. Load resistor R2-4l
is specially selected to match the amplitude of the trigger pulse.

I S A 3 kv spark discharger L2-8 R-1 is connected in parallel with
SPN 61  the primary winding of the pulse transformer. In the case of various
- malfunctions, such as in operating the modulator with no load (the
magnetron not generating), the spark discharger does not permit the

voltage in the pulse~-forming line to exceed 3 kv.

: S A small inductance L2-8 (5 microhenries) is connected to tae anode
¢ ~ . ceircuit of the thyratron for the purpose of improving the operating
conditions of the thyratron.

i - In parallel with the thyratron filament is capacitor C2-17, which
serves to eliminate stray pulses from the filament and the filament
winding of the transformer.

4 , - The modulator circuit as used in the given unit has substantial
: advantages over other circuits with artificial pulse-forming lines.
q : - This may be seen in the fact that the voltage at the high-voltage points

o of the modulator does not exceed the voltage of the power supply (1,450 v),
1 - _ while the amplitude of the pulse at the load is equal to the voltage of
; C 'mepmmrmmmy. :

—

' In other circuits the voltage in the line and at the anode of the
(;) "~ thyratron is twice the voltage of the power supply (with respect to
‘ "ground"), while the pulse amplitude at the load is equal to the value
of the power supbly voltage.

- 68 -
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k - Y, , d) High-voltage rectifier
SPN 62 '

 The high-voltage rectifier operates in a voltage doubling circuit
- with two thyratrons type TKh-2 (L2-5, L2-6).

A schematic diagram of the rectifier is given in figure 2h{

The rectifier and voltage doubling circuit consists of two series-
connected single-phase rectifiers operating with a capacitive load.

One of the single-phase rectitiers is formed by the secondary
winding of transformer Tr2-l, thyratron L2-5, and capacitor C2-18a;.
the other is formed by the secondary winding of transformer Tr2-l,

~thyratron L2-6, and capacitor C2-18b.

Thus, for one half-period the voltage of the secondary winding
charges capacitor C2-18a through thyratron L2-5, and for the other ==
capacitor C2-18b through thyratron L2-4. :

R T T T W 3 T N

The total voltage with respect to the frame which is taken from
point "a" is equal to - 1,450 v.

The modulator thyratron is the load of the rectifier.

Lo ' S Divider resistors R2-22, R2-23, and R2-2L (1 Megohm each) are

1 : connected in parallel with capacitor C2-18. The purpose of the divider
S - 1s to create a capacitor discharge circuit; that is, it is the ballast
: - load of the rectifier.

These resistors protect the capacitor from disruption during no-
load operation of the rectifier.

To provide step regulation of voltage at the output of the high-
voltage rectifier, the primary winding of the transformer is made with
2 taps. By switching the tap, which is connected to a ~ 115 v, L0OO cps
SEN 64 network, it is possible to change the voltage in the secondary winding,
P increasing it or decreasing it relative to the position of the switch
L - by changing the transformation ratio. :

ye) Firing rectifier for ATR tube

L The firing rectifier for the ATR tube is tube TKh2 (L2-10)

:i }*” ' - A voltage of - 750 v is applied to the anode of TKh2 from the

| - 59 -
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fj<i>' o secondary winding of transformer Tr2-10.

1 : : Thé/rectifier operatés in a single half-period rectification _
j ‘ ' circuit. -

The rectified voltage is taken from capacitor C2-31. This voltage
is applied to the firing current stabilizer of the ATR tube, which
comprises tubes L2-15 (SG-5B) and L2-16 (6S7B).

The stabilizer circuit maintains the load current during changes
1in input voltage as well as during changes in load resissance. _ -

» - Triode 6S7B is used as a control tube in the stabilizer. TIn order
d ‘to compensate for large negative bias formed by a voltage drop at the
- cathode resistor R2-39, a constant reference voltage is applied to the
] -~ control grid circuit of the control tube (tube L2-15 (SGS5B) is used as
o T the source of the reference voltage). This voltage acts counter to the
o T voltage in resistor R2-39. The voltage is taken from potentiometer
SPN 66 R2-78. By using the potentiometer to regulate the bias in the control
- grid, it is easy to establish the required load current. Resistor
- R2-39, which is connected to the cathode circuit of the control tube,
represents a current feedback element with which current stabilization
is achieved during changes in load resistance. Let us assume that
. the load resistance increases for some reason. This causes a decrease -
- in the anode current and a voltage drop in resistor R2-39, and, conse-
. quently, a decrease in negative bias at the grid of control tube L2-16.
The resistance of tube L2-16 for a constant current will drop and the
load current will remain almost unchanged. With a decrease in load
resistance the bias at the grid of tube L2-16 increases, the resistance
of tube L2-16 increases, and the load current also remains practically
unchanged. ‘

. r.i
' ._ B
S

B
2
4
ok
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U TgPN 67 : 167' High-Frequency Device of the Receiver-Transmitter Unit

a) Function

I

Coad T The high-frequency device of the receiver-transmitter unit is
- ) designed for generating powerful high~frequency pulses, for transmit-
’ ting the energy of these pulses to the antenna-waveguide system, for
switching the antenna-waveguide system from transmit to receive, and-
_for converting the received high-frequency signals to i-f signals.

P 7 " | if_'The high~frequency device includes the following elements:

g i ‘ o high-frequency magnetron oscillator;
] S " antenna switch;
- o receiver mixer;
N o AFC mixer; and
& . Xlystron oscillator.

g:ff _ L L - b) The high-freguency device

In order to perform the above functi6ns the radio-frequency head
- . 'is arranged according to the block diagram shown in figure 26.

j'fﬁ o The antenna switch consists of a main waveguide with a discharge
4 7 tube for blocking the magnetron (RBP) and one wide-band discharge tube '
" .~ for protecting the receiver (RZP).

- P When transmitting, a high-power pulse from the magnetron causes
¢ L “the discharge tubes to disrupt and fire and an infinitely large resis=-
o ' o tance is created at the input to the receiver channel (according to

k e the rule of quarter-wave sections of long lines); in this case all the
-SPN 69 energy of the magnetron passes to the antenna without significant
, ' losses, and the receiver mixer is blocked to the degree that the
R ' ~ leakage power to the receiver channel cannot cause damage to the

' ' crystal detector.

During reception of the reflected signal from the target, the
magnetron channel is blocked by the transmitter blocking discharge
: tube, and since the tube is located at a distance which is a multiple
o ‘ of half a wavelength in the waveguide from the receiver protection
- / B discharge tube, an infinitely large resistance is formed at the input
S . of the magnetron channel which prevents weak-signal losses in the mag-
! (”\ - netron branch. ~

ot
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Thus, the received signal enters the mixer of the receiver without
signifigant losses. At the same time, the mixer receives high-frequency
oscillations from the klystron oscillator which operates continuously

‘at a frequency differing from the received signal by the value of the
. intermediate frequency.

Due to the nonlinear characteristic of the crystal detector, an
i-F signal voltage appears at its output and passes to the i-f ampli-
fier. -

Simultaneously, the firing voltage is applied to the trigger
electrode.

There is a separate channel for the AFC system which is connected

to the magnetron channel through a cutoff attenuator. The purpose of

the attenuator is to weaken the power diverted to the magnetron chan-
nel to the level required for normal operation of the AFC mixer.

Operation of the AFC mixer is identical to that of the receiver

mixer.

The difference freguency signal taken from the output of the
AFC mixer enters the input of a special circuit, and from the output
of this circuit a control voltage moves to the reflex klystron. Hence,
the frequency of the klystron oscillator is regulated by the AFC cire
cuit by changing the voltage applied to the klystron until the difference
between the frequencies of the klystron and the magnetron equal the
intermediate frequency. - :

In this manner, up until the ﬁoment of arrival of the signal re-~

flected from the target, the frequency of the klystron oscillator is
adjusted to the frequency of the received signal.

v) The magnetron oscillator

The range-only radar Kvant! uses a type MI-158 multicavity
magnetron to generate high-frequency oscillations.

At the present time multicavity magnetron oscillators are the
basic type of radar oscillators for the centimeter-wave band. This can
be explained by the fact that multicavity magnetrons have a number of
advantages over other types of high~frequency oscillators. For in-
stance, multicavity magnetrons are capable of providing large values
of power in a pulse of comparatively small ‘average power, and they
have 'a high efficiency which may reach 70%.

- 65 -
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R\ : The magnetron oscillator operates in a pulse mode with a pulse
S - repetit;pn rate of 800 cps and generates high-frequency pulses having
S ' ~a pulse power P » 5 kw. Frequency of the high-frequency oscillations
% is 9,370 & L5 Mc. '

: - The principle of operation of the magnetron may be represented by
a diode in which the flow of electrons is acted upon not only by an
o _ _ electrical field, applied between the anode and cathode, but also a
. -magnetic field which is created with the aid of permanent magnets and
: - directed perpendicular to the electrical field.

b As a result of the action of the electrical and magnetic fields
i ‘on the flow of electrons, the trajectories of the electrons are dis-
torted. Their movement may be represented by the curves shown in

- figure 27. : _ :

This curved electron flow, in passing close to slots which con=-

- nect the cavity resonators with the cavity between the anode and
cathode, releases its energy and excites high-frequency oscillations
in the cavity resonators which, by means of coupling loops, are fed to
the main waveguide. '

The cavity resonators and the slots form the oscillatory system
of the multicavity magnetron; the shape of one resonator with a slot
is shown in figure 28.

Thus, the cylindrical portion may be considered an inductance L,
-and the flat portion =-- the capacitance of an oscillatory circuit
whose natural frequency f, may be approximately determined from the
formula:
£ =2t

2ﬂqLC

In view of the presence of many resonators in the magnetron, its
‘oscillatory system proves to be very complex and, as is known, has not
one but several resonance frequencies. In order that oscillations of

. only one frequency be excited in the system and that the frequency of
. - the oscillations be stable, so~called cavity resonator strips are used..

The cavity resonators are arranged in a circle in a heavy copper
block. A coupling loop is inserted into one of the resonators to con-
duct the high-frequency energy to the main waveguide, which transmits
it to the antenna. One end of this loop is soldered to the wall of
the resonator and the other end is placed within the waveguide. An
inner wire of the line passes through a glass seal which serves to

“hermetically seal the inner space of the magnetron.

- 66 -~
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In the middle of the anode block is a cylindrical heater cathode,
which has a comparatively large diameter, providing a sufficiently
large active surface necessary to obtain a large emission current. On
both sides of the cathode are shielding discs which improve the struc-
ture of the field in the interaction space.

The cathode is fastened within the magnetron by means of holders

- which serve simultaneously as the cathode and filament leads.

A node on the holder performs the function of a high-~frequency
choke and prevents the flow of high-frequency energy through the fila-
ment leads.

A permanent magnetic field is created with the aid of a magnetic

"system consisting of a horseshce magnet.

When-a negative pulse equal to 5,500 v flows to the cathode of
the magnetron, the magnetron is excited and generates high-frequency
oscillations which, with the aid of the coupling loops, are fed to the
waveguide.

For convenience and safety of operation, the anode of the magne-
tron is grounded (since it is not convenient to insulate the anode
because of the large dimensions involved), and a modulating pulse of
negative polarity is applied to the cathode.

g) Schematic diagram of radio-frequency head

A schematic diagram of the radio-frequency head is given in

Ny flgure 29.

The radlo-frequency head consists of three basic parts: the
antenna switch, the oscillator (heterodyne), and the mixer device.

We will examine'each of these parts.-

- Antenna Switch

The antenna switch, as was noted above, consists of discharge
tubes for blocking the transmluter (RBP) and for protecting the
receiver (RZP).

Discharge tube type RR-50 is used as the RBP and wide-band dis-
charge tube RR-21 is used as the RZP. Both types are designed to

- 68 -
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operate in the required frequency range.

Fof/purposes of improving matching, a part of the main waveguide
in the plane of RZP is made in the form of a 120-degree degenerate
Y-joint. To accelerate the discharge, the RZP is equipped with a
special firing electrode which is supplied by a current-stabilized -
firing rectifier.

L : When operating the antenna switch under low~-temperature condi-
SPN 77 tions, special attention should be devoted to one other parameter of
~ the discharge tubes -- the recovery time. It is known that recovery
time increases sharply with a decrease in ambient temperature. This
means that the sensitivity of the radar set at negative temperatures.
~will be considerably less than required during the recovery period of
. the discharge tube, which corresponds to a range of 1,000 to 2,000 m.
‘Therefore, a warming system is used in the antenna switch to achieve
a normal recovery time. »

The warming system comprises a heating element and a2 thermo-
regulator. ,

A schematic diagram of the system is .given in figure 29.

The heating element and thermoregulztor are placed in discharge
tube RR-21. The magnetron blocking discharge tubes do not have special ..
~ heaters since they have less effect on the total recovery time of the -
- ‘antenna switch. o ‘ '

Let us examine the heating system for RZP.

Under normgl'temperature conditions when the set is switched on,
N ~ . contacts 2 of the thermoregulator are open and the heater is switched

_ The thermoregulator has been adjusted so that contacts 2 close
-at a temperature of no less than « 5°C, and open at a temperature
greater than + LO°C. The heater for the discharge tube are switched
on in this manner through contacts 2. ' '

. As soon as heating begins, the témperature in the shell of the
SPN 78 discharge tube begins to rise. :

. Thus, the heater system will automatically maintain the témpera-
‘ -ture in the shell of the discharge tube within limits up to + L0O°C
; (j\ﬁ' - with ambient temperatures up to —_60°C., A bimetallic strip relay is
BN ' used for the thermoregulator. . _
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l: j _ - / Mizer Device

é { . The mixing device is designed as a balancing network. High-
o ' reliability silicon detectors type DLO5-B, DLO5-BP are used as mixers
b in the receiver channel, and type Dli05-A, DLOS-AP in the AFC channel.

The use of a balancing network makes it possible to suppress
' Xlystron noises at the output of the mixer; thus, there is a gain in
“sensitivity on the order of 2 db. The balancing part of the mixer is
a slotted bridge. The bridge connections are compact and wideband.

1 The slotted bridge is formed by two sections of a rectangular

: waveguide with a common with a common narrow wall. In this common
: ' wall is a slot which forms a coupling section between the two wave-
b guides (fig. 30). : '

_ The properties of the slotted bridge are completely identical for
L . any arm under conditions when the remaining three arms are loaded with
by matched loads.

If a power is applied to'arm nlt, it will be divided in half be~

tween arms "3% and "L" and will not go through arm "2".

K . This property of the bridge is explained by the fact that two
SPN 79 types of waves originate at the boundary of the coupling section which
' compensate for each other in arm nai, ‘

LTS TN S YL TR

An important property of the bridge 1is that the wave in arm "L
leads the wave in arm "3" by 90 . Thus, the power levels in both arms
are identical. With a phase shift differing from 90 , the division
of power in the arms is unequal.

In the practical design of the slotted bridge, equal power distri-
bution at the average frequency of the waveband is achieved by tuning
the slotted bridge with a capacitance control screw.

When the slotted bridge is used in the balancing mixer, crystal
mixers are attached to arms "3" and "L". A mixer circuit with reversed
 polarity of the crystals is used in the deéscribed radio-frequency head
(see fig. 31). This drawing shows only the high- and intermediate-
frequency circuitse.

et g s el

L Let us examine how klystron noise suppression occurs in this case.
(,,2 - The physical nature of i-f noises of the klystron are the samé as for
; " the received i-f signal. At the same time, the noise components of

-T2 =

. A o - ) CROADED
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; Q»/ ‘the noise spectrum of the klystron, the frequency of which differs
. from the carrier frequency by the value of the intermediate frequency,

. are mixed with the carrier in the mixer and produce Klystron noise,

L which have been converted to i-f, at the output of the mixer. The am-
:  plitude of these noises is proportional to the power of the klystron.
From here their further amplification in the i-f amplifier is undesir-

N able, since they increase the total noise of the receiver and decrease

P Ve sensitivity. '

't 1 spNé81

L . Mathematical analysis shows that if the signal were directed into

Lo _ the same arm as the oscillations of the local oscillator, there would

: appear at the output of the mixer with reversed polarity crystals

i-f voltages which would be equal in amplitude but opposite in phase.

If the signal were directed into one arm and oscillations into
Lo an adjacent arm (see fig. 31), the i-f voltages at the output would be
b equal in amplitude and in phase.

Following this explanation it is clear that the oscillator noises

L entering the same arm as the carrier are cancelled at the output, while
[ . the i-f voltages of the signal are added, since the oscillations of the
; signal and the oscillator enter different.arms of the slotted bridge.

rlgure 32 shows that in the d-c component circuit both crystals
are connected in series and the same current passes through the crys-
tals. Therefore, it is possible to control the current of any one
crystal. This control is carried out by measuring the voltage drop
across a known measuring resistor (in our case, 100 ohms.)

Series connection of the crystals in the d-c¢ component circuit
provides for automatic positive field current in one crystal from the
" current of the other. Such a mixing circuit has a balancing action.
- No matter to what extent the crystals differ in d-c¢ resistance, impe-
i dance at high frequencies, and in other parameters, when they are con-
SPN 82  nected in such a circuit the current in the crystals becomes completely
identical and the parameters of the crystals approach each other.

2  $ o _ This latter condition: is very necessary from the viewpoint of
. _ - the degree of suppression of klystron noises. ’

" As seen from the circuit (fig. 29), the balancing mixer has a
T B » single-cycle output and is connected to the’ 1nput of PUPCh (1-1 anpli-

/ 4 fler) by a single high-frequency cable.
§ <'\3 : From the v1ewp01nt of coupling to the input of the i-f amplifier
e ' and measuring crystal currents, a balancing mixer with reversed crys-

50X1-HUM

bec[assified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030700180001-1




Declassmed in Part - Sanltlzed Copy Approved for Release 2013/01/25 CIA RDP80T00246A030700180001 -1

RIH ,
50X1-HUM 3

Arue angaY

BN é’,- A" 'L,-ﬁyﬂm‘g

o e .

YY)

£t

®

. .;’-";7\’-‘ .;-
. 4 PRy
_ e ,Q.‘g“ Macm oS
(5 P VW'FA% %,. wS\v.;}.’r.c;d bnaﬁc. e _,.,v;'.‘. . ,
: B
1 .
“; :“4\"“}""‘" - - —""'r“\“ '.) o :"--.4—— v..h;l\.-:m ‘!"N" ~‘ ) b‘l'.' “-‘ : .
1% "34, Crérag 5#./2@#9#0,0 /r,oucmcmxzoé’ ¢ 5l N
1 /79/765.9 ymau 00/79/0/‘/06‘/776/‘0 3
‘ S
| i
3 4
-] - ’}
i
- ,':;
B
i
; :
i »:}Q[‘[;l“/g ,ma/(a A;aycmcmfa -
\ ’gav- m<¢s:omg uv;;oi&'\ C-v'". '\j\r : ~'_.’_ . -
| i W

SECRET

50X1-HUM e

Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 - CIA-RDP80T00246A030700180001-1



D!eclassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030700180001-1

|
|
!
i
|

SPN 83

= QRORTM

50X1-HUM |

tal polarity in no way differs from a single-cycle mixer.

Tn’the AFC mixer channel (after the cuseff attenuator [7]) (see
fig. 29) is a varkbk resistive attenuator [6] for adjusting the signal
amplitude from the main waveguide to the necessary value. The cutoff
attenuator is a circular opening in the waveguide. The attenuation of
the cutoff attenuator depends on the diameter and length of the opening.
An Alsifer probe is inserted into the opening of the attenuator to
suppress high harmonics of the magnetron signal. .

The variable attenuator is a pertinax plate covered with carbon.
Maximum attenuation of the attenuator is not less than 25 db with a
standing-wave ratio of no more than 1.li. Attenuation of the cutoff
attenuator is equal to 51 % 3 db.

Current in the AFC crystals is measured in the same manner as in
the receiver crystal -- with the ald of a special filter box consisting
of capacitors and inductances.

Oscillator

Klystron K-27 is used as the local oscillator in the r-f head of

- object RB6-2M.

R-f oscillations from the oscillator [1L] enter the head through
a special coaxial waveguide junction [15] (fig. 33) which is connected
to one of the arms of the distributing slotted bridge. The energy of
the oscillator is distributed in the slotted bridge between the AFC -

_ and the recelver channels. The fourth arm of the distributing slotted

bridge is loaded with a matched absorption load made in the form of a
wedge of special shape. The standing-wave ratio of the load is no
greater than 1.2 [16]. :

The oscillator and antenna channels are bypassed through the use

' of the balancing circuit of the mixers, which eliminates the passage

of energy from the oscillator to the antenna and the signal to the
oscillator.

Regulation of the power of the klystron entering the mixer is
accomplished by the use of variable attenuators [L,5] of the'laminated,
knife-type. Attenuation is introduced by lowering the plates into the
waveguide. Attenuation is not less than 25 db with a standing-wave
ratio not greater than 1.li. The absorbing plates improve the matching
of the klystron load. ’
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i B v : ; d) Design features of the radio-frequency head
1 8PN 8% -
' A general view of the radio-frequency head is given in figure 3kL.

In order to decrease weight, the entire radio-frequency head is
made with aluminum waveguides., The slotted bridges, attenuators, and
the detector section are made of 10 X 23 mm waveguide sections.

. ‘ For compactness, the entire receiver section of the radio-fre-

i . quency head is designed in the form of a four-component subassembly.
All four detector sections of the two balancing mixers are located in
a line, and replacement of the crystal detectors may be carried out
from one side of the radio-frequency head.

When replacing the crystals it is necessary to make sure that the
type and polarity of the crystals correspond to the type and polarity
specified in the r-f head. Vhen this is not done, crystal current will
be very small or close to zero and sensitivity will drop sharply.

. ‘The r-f head has two controls for regulating the crystal current
5. 87 - of the receiver and AFC mixers. The controls have lock nuts.
SPN ¢ '
' The local oscillator sectionris attached to the unit separately
from the remaining part of the r-f head and is connected to the latter
by means of a coaxial waveguide junction. ‘

The radio-frequency head also has a filter box consisting of ca-
pacitors and inductances which are connected to the crystal current
measuring circuit. '

17. Automatic Freguency Control of the Klystron

AFC (Figure 42)

The frequency of the magnetron oscillator and the klystron oscil-
lator may change during operation of the radar. This change may be
caused by a change in ambient temperature, pressure, power supply
voltages, or for other reasons.

J
-
b

At the same time a change will occur in the intermediate frequen-
¢y, which is equal to: :

$int. = fudy. - fmeg.

- 77 =
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where: §int. is the intermediate frequency, gkly is the frequency

of the klystron oscillator, and glnag. is the frequency of the magne-
tron oscillator.

The AFC system is intended to maintain a constant intermediate
frequency by electronically adjusting the frequency of the klystron
oscillator to that of the magnetron oscillator. The AEC system operates

‘from the natural pulse of the transmitter. TFor this purpose there is

a branch in the main waveguide line through which part of the energy
of the magnetron oscillator is diverted to the mixing chamber of the
AFC. This branch of the waveguide line is a cutoff attenuator with an
attenuation on the order of 50 db.

This attenuation is determined by computing the maximum leakage
power to the crystal which will provide for its normal operation.

The load of the crystal detector is the input circuit of the AFC

"eircuit in which the difference frequency voltage is derived.

Operation of the AFC is of a "searching! nature.

The "searching" AFC is capable of tuning the klystron oscillatdr'

‘within wide limits.

The AFC circuit functions in the following manner:

At the moment of emission of a main pulse, a difference frequency
pulse passes from the crystal mixer to the input circuit, which is
tuned to a difference frequency of 30 Me.

The first stage of 1L2-17, comprising tube 6ZhlB, is the 1-f'ampli~v
fier whose anode load is the standard band circuit TR2 8, which is

tuned to a frequency of 30Mc.

The bias in the control grid is automatlc and is formed by a drop
in voltage across resistor R2-147. Capacitor C2-39 is blocking for the
difference frequency. Capacitor C2-38 blocks the screen grid and is a
filter for the + 150 v circuit.

The amplified difference frequency pulse passes to the control

‘grid of tube L2-18, which is the second i~f amplifier stage. Amplifi-

cation of this stage is controlled by changing the negative bias at
the control grid of the tube. A change in bias is made with the aid
of potentiometer R6-5 ("AFC Gain") located on the control panel X-6.

In its normal state tube L2-18 is closed and opens only at the

£ 79 -
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SPN 90 moment of emission of the main pulse, when a positive AFC trigger
pulse (§O v) is applied to the screen grid. -

~ REARET

Thus, the AFC system operates only on the basis of a natural
signal, and will not respond to other signals.

From the anode load of tube L2-18 -- a resonance circuit compri-
sing coil L2-20, the output capacitance of the tube, and the mounting
capacitance, a signal passes to the discriminator, which is based on
tube L2-19 (6Kh2P) (Fig. 35).

The discriminator is one of the basic elements of the AFC system;
it converts the change in difference frequency to changes in amplitude
of a video pulse, the value and sign of which vary according to chang-
es of difference frequency relative to a frequency corresponding to the
zero error signal of the discriminator or, as we will henceforth call
it, the crossover freguency.

The input circuit of the discriminator (coil L2=-21 and capacitor
C2-46 and C2-47) determines its most important characteristics: the
" width of the frequency band (the frequency separation of the positive
and negative humps of the frequency charagteristic), and the cross-
over frequency.

N DN )
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$ ';Resistor R2-59 and capacitor C2-49 maks up the load of one diode p 92
2 of the 12-19 tube, while the resistor R2-60 and C2-50 make up the load |
C : of th,elsec.ond diode of 1L2-19.
| These Loads are connected symmetrically with respect to thé dis-
B criminator, while the voltages on them are subtracted., Consequently,

the output qutage of ﬁhe discriminator represents the difference of

voltage taken off the load of each diode of the L2-19.

Shown in figure 36 are all stéges of the transition from the

i

-schematic diagram of the input circﬁit to the equivalent circuit.

According to_thé diagram, capacitor Ca is'equivalent to the
capacitance introduced in the circult by both diodes. Capacitors

 £ v c2-46, C2-47, and C3 meke up a triangle which is replaced by an
equivalent star of capacitors Cl, C;, Cgp-

} , _ - Resistors R2-57, R2-58 make up the "middle point" of the coil
L2-2;, and are replaced by one resistor Ra, directly connected with .
‘the middle point of the coil L2-21.

Shovn.in:figure 37 is the complete'eqpivalent cireuit of the
discriminator. In the circuit, preceding the discriminator,‘thé
12-18 tube amplifier is repiaced by an equivalent generator "T."

quf of coil L2-2l and capacitors Cl and CII make up two
resonant series circuits, tuned to frequencies f; = 28 and f, = 32
megacyclés.

'With a change in the value of the inductance of the coil L2-21,

.4 v { . .

e / ' a certain retuning of circuits I and II is possible, and P 93
ché consequently, a change in certain range of frequencies for the

; - 83 -
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)

y - crossover of the discriminator response. Sinée the Q-factor of
:“x' - the circuits is different, amplitude asymmetry of the negativé'
( et -
and pqsipive humps of the frequency characteristics results.
f'fr _'Since in the circuit under examination oﬁly the positive hump
| of the frequency characteristic of the discriminator is used,
the gmplitude asymmetry of the humps 1s quite permissibleAand
-is even desirable.
~As a result of applying a frequency difference pulse on its
3 o input, a video ﬁulsev["signal-error"] is generated at the output
! = . of fhe discriminator. The magnitude and sign of the error signal
dépgnd entirely on the extent of deviation at a given instant, of
the difference of heterodyne and magnetron frequencies from the
 intermediate,frequency. The characteristic of the discriminator
E_ 1 b ~ is shown in figure 38.
If the difference frequency is less than the crossover frequency,

.fhe error signal is positive and is all the higher in amplitude the
’ 13 greater the difference frequency differs from the drossover‘frequency;
» 'ﬁ and vice versa, if ihe difference frequency is greater than the
'crossovef frequency, then the error signal is negative and is all the
‘higher in amplitude the greater the difference frequency differs from
r : o the éroSsover frequency. Fronm the output of the discriminator the
- verrorrsignal passes through capacitor C2-51 to the control grid of

the:video amplifier tube 12-20-a [6N3P] and from the plate load of

this amplifiér R2-62 to the second stage of the video amplifier

( [12-20-b].

-8 -
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é f From the plate of 1L2-20b the video signal passes through P 96

2<’" capaeitor 02556 to the control grid of the regulator tube L2-21b

E [6N2P] vhich operates as a grid-lesk detector.

We examine the operatlon of the grid-leak detector shown in

P =

| - ‘ _Yfigure 39.

@ 1 - If on the last video amplifier a positive video pulse appears,
then capacitor C2- 56 starts to charge up with respect to the C2 56
c1rcu1t:v the grid-cathode section of the tube L2- Elb ca- 57a,
ground, the lSO—volt power supply, R2-66, R2-65, C2- 56

The time constant of this circuit is small, sidce during the

. time of duration of the video pulse the capacitor is able to

‘ charge up almost to the amplltude value of this 51gnal.

g : S After termination of the video pulse, the capacltor starts to

- ' discharge through the CIrCUIt:- internal resistance of the tube
L2 20b, ground, capacitor 02 -5T7a, resistor R2-75, capacltor c2-56.

The time constant of this c1rcu1t is large and capacitor
c-56 is not able to discharge completely before the arrival of the

-negt éulse.

The discharge current causes the appearance on fesistor R2-T75

" of a voltage, applied negatively with respect to the control grid,
whieh drops the current through tube 12-21b.

_ Because of this, the voltage drop across resistor R2-73 is
lowered and the negatlve voltage at the output and feeding the

" klystron heterodyne repeller rises, which increases the generating

frequency of the klystron.

- 87 -
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' Therefore, the next pulse arr1v1ng in the APCh (AFC) system p 98

.v;ll“have a hlgher_difference frequency. In the discriminator,

this pulse 1s converted to a video pulse Wlth a smaller amplitude than

- the_precedlng video pulse. This is clear from the ?requency characteristic

p of-the discriminator (figure 38).

Since capacitor C2-S6 is not able to discharge completely vefore

the. arrival of the next video signal, it is only glven an additional

: charge from this 51gnal but of a smaller magnitude.

In the event of arrival of the pulse at the input the differencs
‘frequency which equals 30 megacycles, in the grid detector is established
balance, i.e., the capacltor is given an addltional charge egual to
the discharge prlor to the arrival of the next video pulse. At the

output . of the. AFC, in this case, the voltage which is fed to the

'1 klystrOn repeller, 1s changed little zand the klystron frequency

remains, in fact, fixed. -

If the_difference frequency is changed in a manner. such that 1t

'becomes-larger than the crossover frequency, then the circuit of

the AFC»converte to the search mode. On the>output'of the discriminator,

and subsequently, on the output of the video amplifier, will appear

negativeﬂpulses, which will not provide an additional charge to capacitor

ce- 56

Consequently, the negative voltage on the grld of tube [2-21b will
be -lowered, wh1ch,w1ll,lead to an increase in the plate current of
tube T2-21b.

Moreover, the negative voltage on the cathode of the tube

'12-21b will be reduced o rapidly and reach such a value that the

»blocklng generator tube [12-21a] opens.

- 8 - o
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The blocking generator [12-21a] operates in a wait mode. P 99
. The QSC1llatlons of this generator, from the cathode of the tube
'<:/ o Ie- 2la through capa01tance 02 5% and re51stor R2- 59, are applled to

the grlé/of the video ampllfler [tube 12-20b].

S}pcg:tbere is a zero potential on the control grid 6f'£his tube,
thé p§éiti§é pulseS of the blocking generator are clipped,bécausé of
thengid.currents of the tube, while the negative pulses, which were
prev1ously differentlated are amplified.

From resistor R2-65, which is the plate Load of tube L2 20b
the ampllfled pulses of p031tive polarity are fed to the,grid
detector [tube 12-21b].

As a result of fhe detection of these positive puléés;
capaCitberE~56 charges. |
’ MQreover, the negative grid bias of Lé-le increases; which
ieads'to'a drop in the curreﬁt of this tube and‘an increasé-in the
negaﬁive voltage at the cathode.

This increase in negative voltage reaches a value such that>uhe
blocklng generator tube is cut off. |

After thms, capac1tor C2-5T begins to dlscharge slowly until the
‘blocklng generator does not open again. |

Thls search mode will be contlnued until the difference
frequency remains equal té 30 megacycles. wa,'the APCh (AFC) circuit
is automatlcally returned to a regulatlng mode, while the blocking p 100

; generator at thls moment is cut- off
Y .f_ A_potentlpmeter R2-71 serves to establish the necessary value

of th;ﬁféferéﬁce voltage for the APCh search, with the aid of which

the #Qltaé% on the cathodé of therblocking génerator is;regulated.

Thislvoltage'is established in & manner such that its value corresponds

-9 - cmrram T ’ 50X1-HUM
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to the middle of the generating region of the klystron.
A general View of the APCﬁXAEC);is shown in figures-40 and 41

¥ o | The schematic diagranm is shcbwn in Ilghre L2.
) S //
18, Structural Design of the Unit [Flgure i3] J

~ The receiving-éransmitting unit is 'stmcturally on a welded chassis,
- which is i'igidlyv fasteded by screws from the front panel., The chassis of
- the unit is housed in a cylindrical case on which a2 ring moves to fagten

)
- the ~cage to the front panel of the unit, The maximum dizmeter of the

uni‘b D = 240 mlllmeter.;, the length L = 368 millimeters,

To provide the unit with the necessary air tightness.from the
q © internal side of the front panel, thers is a circular groove containing
a rubber iining. ‘ |

The flange of the case is fastened to this lining by the movable

ring using screws with washers and springs, '[ There are fins on thel case

" to increase the cooling surface.

3 On the front panel of the unit are located:
' a) 17-pin sealed plug-type comnector for ‘connetion with the
1 intermediate cable. | |
b) Sealed waveguide outlet i’ox; connécting the antenna-waveguide
system to the receiving-transmitting unit,
V) Sealed high-frequericy plug-'bype connector which serves to [SPN 10:
*»‘ comnect the PUBCh with the main UPCh. ' |
| , g€) Sealed high-frequency plug—type connetor for blanklng pulse
| / ou*t;let. ,
(“ .-d) Nipple for pumping air.

ﬁs - 9] -
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Perpendicular to the front panel is fastened the chassis which

4
¥
P
-4
- 4
-

-has’openings of‘c0mplex configuratﬁon thrdugh which pass the projecting

sections of the radio frequency head, the magnetron, and the envelope
P / :
| ' of the thyratron.

Located on the.chass;§ from the top are: intermediate frequency

'-preamplifier in the form of a sepéréte subpanel, APCh (AFC) subpanel;
: recharge choke, pulse transforne er, X-27 klystron, switch for primary
2_”# winding of hlgh-voltage transformer, shaping line.

: Located undernéath the chassis are: radio frequency head,

magnetron, high voltage transformer, filament transformers, fan motor.

The magnetron generator is located so that the magnets with the
: os01llatory system of the magnetron are located in the lower part
of the unit and the leads of the magnetron filament and the cathode

" are located in the upper part of the unit.

V. Range-only Radar Receiver Unit p 107

19. Tunction of Unit

The range-only radar receiver unit is designed for:

a) Amplifying intermediate frequency signals and converting

%

them to video sigﬁals

375 ' ;, b) Search, lock-on, and range tracking of the target in the
opératiﬁg range, and.genérating a voltage proportional to the

'fi range to the target for two operating'moées. ]

v) Signalling the lock-on of the target

In the absence of signals reflected from the target, the unit is

in the search mode. The search range is set by the "RS-SS" switch

- 92 - , B i
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located in the pilat's cabin., With the appearance of a sigﬁal reﬂected
Q, from the target, the unit is mﬂtched to the tracking mode and gene'rates
a voltage which is proportional to the distance to the target, With the
-»sin'ultaaeoué appearance of several targets in the zone. swept by the
- range-only radar, the system for determining distance will - lock -on- ;the o

_closest one of them, and a woltage wﬂl be ebtabhshed on the output |
of the unlt proportlonal to the distance to it.

20, BASIC .TE_QHN_ICAL .QE&RA??EB_IﬁTth OF THE UNIT

| a) Search limits
- | © in "AY mode - 200-3,200vmeters

' in "B" mode -- 800~7,500 meters , : [SPN]].'.OB]

b) Denendence of range voltage on dlstance to target:

!
in "A" mode — Ud {v] = 195 - Dlm]

20

in "BY mode == Ud [v] = 195 - D[m]
. 0

' c) Maximum statistical error of int.roducing range vo;l.tage:
in wan mode. == no more than % 15 meters in a distance
range of h00-2 000 meters -
in WBM mode ~=- no more than” i 100 meters in a distance
range of 800-7,000 meters
Vf‘) Search }frequency -1 cyéle s 0.2 cycle © .
c;) Resolution -- 200.meters. o
~e) Storage time -~ 2-3 seconds
A .'zh) Triggering lag time of relay RZ-3 - I!.-'-é..S'.s_econds
o z) ,. Dimg'nsions' of unit -- 300 x 152 x 1§O/ :
'_ i) Weighf of unit -- L7 kilograms

o : . - 98 - _
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21. Description of Unit Operation Besed On Functional Diagram (figure 48)

a) Search Mode

_ The negative triggering éulse, taeken off of the winding 6f the pulse
transformer of the modulator [unit RB6-2M] arrives in unit RB6-3, and
through dlode L3 is fed to the plate of the multivibrator for trlggerlng

a "fast saw" [L3-l3] The multivibrator is triggered by this pulse
and generates a positive_square wave of at least 50 microseconds,
triggering the "fast saw" generator. The "fast saw" generstor

v[L}-lh]'geheratesva negative saw-toothed pulse which is sent to the
‘comﬁarator circuit} The frequency of the saw-toothed pulses of the

_-"fést saw" “has the repetitlon frequency of 800 cycles, the amplltude
changes from 195 to 35 volts. ‘

) In addition to saw-toothed pulses at the input of the comperison cir- [p 109]
cuiﬁ,”a voltage arrives which is generated by the search circuit. This volt=-
age’also changés accofding‘to the saw-toothed law, but approximately 50,000

' ﬁimes slover than the voltage of the "fast saw" [frequency of 1 cyclel. |
;This voltage is sometimes called "slow saw", and the circuit generating
this voltage, the "slow saw" generatér. The "sloﬁ saw" voltage varies in
the range from 135 to 20 volts. |

'As a result of compafing'the "Past saw" and.“élqw saw"Avoltages,va
regative pulse is generated on the plate.of the comparator diode [13-15],
the onset;of-wﬁich, as the "slow saw" voltage decays, lags more snd more
eﬁeﬁind»the»triggering puise:of the transmitter. This pulse is ampllfied
by L3-22&, differentlated and again ampllfled by L3-1l6a. The pulse on

| the plate of L3-16a triggers the renge pulse blocking generator L3-16b.

o . o5 - _
SECRET
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The bldcking generator generates a pulse with 0.7-microsecond

duration and an amplitude. of 100 volts called the range pulse.

-Thi§xpuls¢ is fed to the time discriminator circuit on the screen

~ grid of t?é coincidence,tube [13-18] and through a 0.4 microsecond
delay-line to the screen grid of L3-18. The pulse taken from the delay
- line is SOmetiﬁes-called the ;cond" range pulse.

As 1s clear from figure 7, in the scarch mode, as the "slow saw"
voltage diminisheé; the range pulses are shifted in the direction p 110
of an inprease'in.the range. Therefore, with the operation of the
”slow saw" gcnefatbr, they pass periodically, once.a second, through
the eﬁtire distance range.

From therblate of theﬂrcceiving éhannel (L3-7], “the noisc voltage
arrives qt the output of the éircuit for automatic gain control of néise.

' The circuit méintéiné a constant receiver noise level with a varia-

tion in exfcrnal factors [power supply voltages, tube aging, etc.].

S e TGN AL AT

To eiiminate'the influence on the operation of_the AGC noise cireuit of
', reflected signals,'the circuit is modulated by a negative pulse of ébout
50 microsecond duration, appli=d on the suppressor grid of L3-9.
| The windings of relays R3-1, R3-2; and R3-3 in the seafch mode -
érE'dc-energized, the:relayg are in the réleased state.

" b). Tracking Mode

,;é : - ". The pﬁlses r¢flcétédwfrom the target, pregmplified in the

| receiving-transmitting unit,-arrive at the input of the intefmediate
frequency amplifier [L3—l——L3—5]. Amplified in the UPCh (IFvaﬁp;) and
detected by:the second detector [L3-6a], the target signal arrives at
the input of the &ideo amplifier [L3-7al. After amplification through

- the cathode folloﬁer L3-Tb, the target pulse is fed to the input of

5 _the time discriminator [L3-18, 13- IYLppwm =100 - _ 50X1-HUM
Declassmed in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030700180001-1
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' ‘No coincidence circuit and the recharging diodes with the
éépacitanée inﬁcgfator [sometimes called the diffference detector]
‘make up Zhe_time discriminator. In the search process, the range p 111
pulées, pgs§ing thrpugh the entiré range bapd, at a certain time
coigcidg wifh the targef pulse. Negative pulses appear on the
plates of the coincidence tubes, feeding into recharging diodes and

: th; automatic lock-on circuit. Relay R3-1, whi;h is the priﬁary _
'aétuator of the automatic_lockeon circuit, operates and engages
'relays R3-2 and R3-3.
After operatlon of all relays, the unit converts from the search
' mode to the tracking mode. One of the relay contacts feeds a signal
of -27 volts to the sight and the "lock-on" signal lamp in the
 ;sight goésAoﬁ; |
| Starting from this instant of time, the position of the range
'pﬁlses is not controlled by the "slow saw" voltage, buﬁ by the
'vvoltage produced by the control unit circuit and depending on the
magnitude énd sign of the error arriving at the input of the duplexv
:'integrator from the time discriminator circuit.

Relays R3-2 and R3-3 switch over tbe elemenﬁs of the "slow saw"

jge#erétor circuit [L3—23]; and the latter becomes the second

~integrator of the control unit.

- 101 - -
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The voltage on the plate of the first integrator [L3- 26]
which untll lock-on is determlned by the "wait" voltage taken off

o of @he grid of L3-26 from the divider R3-36 and R3-133, after

i R L AT T P L

- E ' relay operates will be determincd by the magn1tud° and sign of

b3

the error current . from the output of the time discriminator.

AR

Upon - lock-on on the target, the target pulse usually

o]

S ' coincides with the second range pulse at Tirst. Now, the time
discriminator circuit produces the negatlv error current [in the

dlrection from the first inte tor and to the time discriminator].

- 102 -
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Tube L3-26 in this case cuts off and the voltage on its plate
(:: ' increases, which results in the opening of relay L3-23 and, sﬁb-

. / . . - =
sequently, the reduction in plate voltage. This voltage - -

TN RSNl Y ]

cdntrolé-; . . the range pulses t&rough the cathode fcllower L3-22b.
The reduction in this voltage 4bring; Llaboutf the shift of . -
: rangé pulses toward a largglrange, that 1s, the range pulses co-
incide with the tafget. During the movement of the target, for
examplg, on the approach'b é;eater~. agreement takes place between
thegtarggt and the Tirst renge pulse. Moreover, the sign of the
error current becomes positive, tube L3-26 opens, and tube L3-23
cuts off. The voltage on the plate of L3-23 rises, which causes
'thé range pulses to move toward the same side and at the same rate
‘_'as the targgt pulse. |
| Range'trackiné is effected in this manner. The properties
of the comtrol unit circuit with two integratorg meke is possible
 ‘;:to track & target moving at constant velocity without dynamic‘
error, while the voltage on the plate of the first integrator
 (L3-26) is proporticnal to the veloeity of_fhe target.

- The vdltage conbrolling the movement of the range pulsésvand [sPN 113}
takghﬁ off of the cathode follower L3-22b, during tracking is , |
_proportional to the distance to the farget. This voltage goes
'thioﬁgh the‘éathode.follower L3-21a and is fed: | a)_in mode "A"
to the sight éomputer; b) in mode "B" 4o coﬁpa;atbf'unit K-8.»

Relay R3-3 trips within 1-1.5 seconds and the lag of the

‘servo mechanism of the range unit increases, as a result of vhich

fluctuations in the reflecﬁed.pulse do hot affect the range volfage.

' }CRET S 06 - '
_ . S o
SR \ 50X1-HUM
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At the same time, relay R3-3 transmits a smoothing signal to unit RB6-5

whiéh increases the lag oflthe'servomechaniém of the velocity unit.
To maig;ain”avconstant target signal level, there is a devicerfor
autometic pulse gain control in the range unit. The pulse arrives
: at the.circuiﬁ,input'from the amplifier piate of the automatic lock-on j:
(13-19a].
Thiéﬂpﬁlse is amplified, detected, and as é negative bias is fed
- to the control grid of the UFCh tube through the cathod follower L3-10. .
It is essent;al that the reflected s;gnal be maintained at a ‘
constant level. to provmde accuracy in determining the distance to the
"',» target.
| Thé 6§¢ratidn of the ARU noise circuit is identical in the_search
 mbde:and in the tracking mode.
A detailed description of the operatlon of the elements in the
'ARU circult is glven in the section titled "Recelver".
| 22, Description of the Operation of Unit Based On Schemétic Diagram :
(Pigwre 73) | - [p 116]

&) Trigger Multivibrator [Figure L9]

For normal operation of the "Fast Saw" generator it is necessary that
“the pulse have an amplitude of at least 25 volts and a duration of 50 micro-
.seconds. This pulse is generated by the multivibretor, which is assembled
on the ba81s of a 01rcu1t with cathode coupllno to tube 13- 13 [6N3D]

In the initial state the right half of the tube is open, since

there is a zero potentlal on the control grid and the

_107...
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'cathode,'through R3-69, is connected with a-150-volt source. The
<:>' _ cuirent of the right half of the tube, flowiﬁg'acrosé the cafhodé
a resistégce.[R3-69], creates a voltage drop across the cathode
" closing the left half of the tube. The.initiél voltage from the
divider_R3-lé6 and R3-127 is applied on the grid of the left half
“of the tube. The magnltude .of this voltage is chosen so that
';vftahlng account of ohe bles 'in the cathode the left half of the
tube will be reliably'closed in the initial state, and the milti- ;‘

_vibrator‘will be triggered dependably upon application of the

s triggering pulse. The multivibrator is triggered through the

cut-off diode L3-12b, which is necessary for cllyp ng off the pos1—

oy

tive portion of the triggering pulse.

;
;
:
s

With the presente of a positive blip in the triggering pulse,
‘:the multiyibrator becomes critical with respect to the magnitude |

of the triggering pulse and ,consequently, undependable in opera-

tion. '
| The triggering pulse is fed;thfough the diode to the plate [sPy 117]
‘of the left half of the fubé and through the capécitor C3-UT
| i to the control grld of the right half, theréby closing it.
The current ;n the r;ght half is dlmlnlsned? lowering the
voltage drop across‘thé-cathode resisténce'of the multivibrator,
'and the voltage on the plate lode R3 68 is increased.
| VF','.’ ' The lowering of the cathode 'blas opens the left half of
(:) -  | v'the tube and results in a voltage drop on its plate. The voltage
is transmltted through C3-47 to the grld of the right half, |

fac111tau1ng its blanking still more. As_a result'of the‘prdcess'

fakn¥alalnls] - 108 .
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described, the multivibrator is opened “reversed", the left half

~of the tube is opened, and the right half is closed.

. /’
Capacitor C3-47, which in the initial state was charged to

nearly the full voltage of tThe power supply, begins to discharge

" through the left half of the tube which is open. The capacitor

discharges through the following circuits: internal resistance

- of the left half of i3-13,'R3-69, internal resistance of power

supply, R3-70. In flowing through R3-70, the discharge current

- creates a voltage drop across R3-T0, which maintains the right

‘half of the‘tube in the blanked state.

As the capacitor discharges, the discharge current gradually

' decreases, leading to a reduction in the voltage blanking the

‘right half of the tube., At a certain instant of time this vol-

tage becomes, in terms of absolute value, less than the tube {SPN 118]

blanking'voltage, and current appears in the right half of the

tube. The appearance of current leads to the reduction in voltage

on the plate of the right half of the tube, and consequently

to the blanking of the left half. In turn,'the blanking of the

1eft ha%f of the tube facilitates more effective opening of the

1

right half, as a result of which the multivibrator creverses

to the initial state in which it was Ffound  before the arrival

- of the triggering pulse. The tinme constant of the discharge

circuit C3-47 was chosen so that the blanking timg of the right'

 half of the tube is 60 micro_seconds.

As a result of this, a positive square pulse is separated

on the plateload of the right half of the tube w1th the indicated
- 109 =
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This pulse is fed to the circuit of the "Quick Saw" generator.

CHRET

~ length and an amplitude of 20-30 volts.

To mon/itor the normal operation of the multivibrator, the cathode

. . t
~of L3-13 leads out to a control point designated as Ll and

i | located on the frant panel of the unit.

‘b) Fast ‘Sawtooth Gensrajor. [Figure 50]
% | ' Useé. a.s. the "vl."Afasi: Saw" generator in the unit is a linearly-
dropping voltage generator with plate-grid capacitance. The " fast
vSaw" generator is made up of a tube L3-1% [62Zh2P] and has two
'3% o . operating modes.

“In the first mode, mode "A", the generator produces a negative
pulse with a‘ lipear leading edge of 25-microsecond ‘length;' and l'h
" mode "B", of 60-mici'osecond'_,'1ength [figure 51].
o The change in pulse length is effected by connecting a.dd:.’clonal [SPN 119
| BT resistors to the circuit of the control grid of tube Ia3-lllL which
" are located in wnit K-6, R6-17, R6-18, R6-19.

| In mode A, they are shorted-out by relay R6-3 [ contacts i-9].

In the initial state > the tube is blanked through the plate

circuit because of the é.pplication on thesuppressor gfid of a

R N N R TIPSR

'bla.nl«:ing voltage of -25 to -30 volts. The screen grid c;'.rcuit of
‘- the tube is open so that the tOual ‘plate supply volt tage [+200 volts]
is applied to the control grid through R3-T72 and .R3—73. The
! S B po‘béntial of the centrol grid is equal to approximately +1 volt.
f\ | | Capa.citor C3-49 is .:hargéd to nearly the toté,l voltage
.. fixed by the slider of the "zero range" po‘cérrbiometer so ‘that

the voita.ge- drop across the grid-cathode section can be d_isreéarded

50X1 HUM
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Wmth the transm1sszon %o the protectlve grid of a p051tive
pulse from the triggering mult;vibrator, the “tube is opened
- through the plate c1reu1t and capacitor C3-L9 starts to discharge ;'
' in the follow;ng manner.
e) In_ﬁode A, iﬁtefnal resistance of L3-1l, internalj
resistance of power supply, R3-78, R3-79, and R6-11.
5), In moae "B, internal resisﬁence of L3-1k, internal
| resistanee of power supply, R3-72, R3-73, R6-11, R6-17, R6-18, _
and R6-19. In the first instent the voltege or the plate of  [SPN 120]
| 2L3-lh_starts to drop sharply. This reduction in voltage is trans-j'
mitted through C3-49 to the control grid of the tube, increasing
‘ its internal resistance and lowering, consequently;, the discharge
.current of the capacitor. Since in the initial stage the voltage
"on the control grid is equal to,approximately to'+l volts and the
tube is completely closed at -6 vo1ts, the initial negative vol-
tage Jump on the plate and on the grid of L3-1% is approxiﬁately
h~5 volts. | |
After the initial jump the linear dlscharge of capacitor

C3-49 begins. The discharge current flows through the discharge -

. re31stors 1nd1cated above and creates a voltage drop across then,
~controlling the 1nternal resistance of the tube. It is permissable
in the process of discharge that the discharge current start to
diminish. It is evident, moreover, that the voltage drop across
»the dlscharge resistors diminishes and the tube L3-1k4 opens.

The opening of the tube lowers the re51stance in the discharge

- 1173
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circuiﬁlapd éonsequently~increases the discharge current, returning‘it
to the init%al value;’_Aﬁ increase in discharge cur;enté'cause blgnk-
ing of the tube which also results in the establishment of the

initial current value. Because of the presence of such control over
the internal resistance of the‘tube, the discharge process, while the
discharge of the capaéiﬁor at constant rate results, as is known, in

a linear reduction in voltage on its plates.

Actually, the voltage on the czpacitor plates during discharge can [p 123]
- . v T\ ___L -C J oA i .
- . be expressed by the relationship: Uc_',‘ Uzc G_S . L,Lt)cu: ' (1)

Siné to obtain a proportional relationship between the range ‘

vw}o'ltage' and the distance to the targé‘b it is essential to have a
linear reduction in voltage, it is evident that the second term of
' the right side qf the ‘v‘equali'by mp.s‘b be a linear function of time,
" tnet 1s: é“ j: L(e)dt = KT | | |
| 'Sélving this'equation, we obtein: L/d:) = constant, that it is the
' necessary linear &rop lin voltage willv be obtained during the discharge
| of the 'cgpacitor at constant current. During the discharge of C3-49
_the voltagé on Ithe pléte of the tubé is reduced approximately {;o
20-25 volts, so that with an additional reduction in plate voltage
Vt_he_ t}}be ceases to. control the discharge vcurrent." The length of the

Saw_—toothed 'p‘ulée ozi the plate of L3-1k for the values of the circuit

element used by us is 25 microseconds in mode "A" and 60 microseconds

© in mode "B".

- 114 -
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(j\‘ _ Upon termination of the positive pulse on the protective grid,
the tube aggin closes through the plate circuit. ’Capacitor C3-L9

discharges through R3-T4 and the grid-cathode section of L3 14, and the

entire c1rcu1t returns to the 1n1t1al state. The 1n1c1al voltage on the
plate of L3-14 is regulated with the "zero-range" potentiometer R6-15
locgtea in ﬁhe wnit K-6. The steepness of the saw-toothed pulse is . [p 12
‘regularn£y changing the time constant of the discharge eircuit C3-49. o
Added to resistors R3-72 and R3-73 are the following:
2) In mode "A", a variable resistor R6-1l ["scale of range A"]
b) In mode "B", resistors R6-18 and R6-19, and potentiometer
~R6-1T [scale of range "B"], which are housed for convenience of
:‘:regulation.in unit X-6 also.
, Since the voltage on the plate can e expressed by the relatlonshlp'
'[)O -Efﬂ;i;%t:- LJL) vhere Eg is the voltage on the plate of L3-14 before

“afrival‘of ‘the trlggerlng pulse; E_ is the voltage supplied across the

g
resistor in the control grid circuit [ 200 voltsl, t is time, R is the

K discharge.resistanée, C is C3-h9, it is clear that regulstion of the

"zero range", effected by a change in Eg does not have any effect on
the sﬁeepness of thelpulses, which is regulated by the change in the
value of the discharge resistor [“range scale"], and in turn does not
effect the "zero range”.
Thus is provided independent regulation of "zefo"'and "seale" [p 125]
which ié extremely convenient for operation [figure 51].
| »Resistér.R3;76 in the screen grid circuit is designed to
limit the current on the gecond‘screen grid during pericds of

= 115 -
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i 1nact1v1ty, that is vhen the tube is blanked through the plate

clrcu:.t. :

As/ ev:Ldent from formmla (2) the, elements which determine
%he s*ceepness of the "saw" in mode "A" are C3—1L9, R3-72,
, ,V'R3-73 and R6-11, and in mcde "B" R3-T2, R3-73, R6-17, R6-18,

6-19 s a.nd R6-ll ‘I'o maintain a constant steepness with cha.nges
:mthe surroundlng temperature these elements are thermally com-~
pe;asated R3-73 and R3-72 a.:e made from manganin Whlch has a

| Clow positive temperature coefficient, vhile for C3-k9 tjpé ,
- KTK- 3"M" with a small negau:.ve temperature coe.:.l.&.c:.em was selected. -
As a result, the quant.uty RC, which has an affect on the steep-
:ness » remains consta.nt with a change in 'bemperature ; vhich is
: esseﬁtial fof providing a minimal muwber of errors in mode "A"

| .Diode L3-25b is designed to reduce the length of the flyback
“of the ”saw‘f and to reduce the influence of leakage which is .
harmful under conditions of interaction of hunidity on the
accuracy of computing the range. Because of the diode , the
steepness of the flybaclk "saw' voltage, as can be seen in
figure 52, increases aue to . the increase in voltage Ea, which

- leads to a reduction in flyback tine.
| The effect.of'-leakage. can be represented by an equivalent ' [SPN 126]

' _re51stor Ry connected betveen the plate of L3-1k and the frame.

In the absence of a dlode ) the lea’cage results in a change in

B ' &
o voltage on the plate by a q_uantlty pwﬁsf where Ra is the pla.te

- load o;. L3~ 1’-1- Ry is the equivalent lea.kage resistance.

‘"‘hn.s may cause an inadmissable error with respect to range.
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~ The presence of a diode results in a reduction of this error to a

value‘which/can be disregarded even for substantial leakage. .

v) The Slow Sawtooth Generator [Figure 53)

The "siow- saw“ generator [ search circuit] is de51gned to

'denerate in the target search mode a slowly decaylng saw-toothed voltage

with a frequency of sbout 1 cps. The funct;on of the "slow saw"

-generator is performed by the tube L3-23 [6nep] and 13-22b [6N3P]

vhich in the search mode act as' a tran31tron generator of relaxation

pscillations‘[in the tracking mode these tubes function as the second

‘integrétor].

' For convenience of examination, we assume initially that the

 “blanked state of the tube L3-23 in the plate circuit. Mcreover,
there is a‘voltage on the plate which is determined by the divider

 R3-12k, R3F125. ‘Since the control grid is connected to ground

through R3-104, the tube opens and the plate voltaege begins to ' o "[p 128]

decrease. This reduction in voltage is transmitted to the comtrol

grid through the cathode follower L3-22b and ceapacitors C3-59,

C3-T1 and, by increasing the negative bias, it prevents a rapid drop

in voltage on the plate. The process occurring in the circuit is

 quite similar to the operation of the "fast saw" circuit, only

in this case the discharge of the capacitors [€3-59, €3-71] occurs

Athrough the equlvalent resistance of the output of the cathode

follower c1rcu1t.

Thus, in the processvdf discharge of C3-59, C3-71 a small

. negative voltage'is‘maintained on the control grid. UWhen the plate

voltage reaches é value of 20-25 volts, as in the "fast

- 118 - .
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sav" circuit, the tube L3-23 ceases to control the discharge and
the drop in w}olté.ge on the plate is retarded. Conseque;rbly, the
negatiye bias on the control grid of L3-23 is reduced. The re-
duction in' voltage on the control grid causes an increase in the

current on the screen grid. The screen grid current , Tlowing .

+ through resistor R3-107, increases the voltage drop across this

resistor and the screen grid potential drops.

The reduction in potential is transmitted through C3-73 to

\

the suppressor “grid of L3-23 and reduces the plate current of the ,

~tube. The reduction in plate current causes a rise in potential

I3

on the plate, and because of the coupling +through L3-22b

C3-59 » C3-TL , an increase in potential on the control grid.

This causes an additional increase in screen grid current and

"~ the complete blanking of the tube through the suppressor grid.
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The plate vbltage»rises rapidly and the process begins again. Connec~ .
tion of gapécitors C3~59 and C3-71 directly between the plate and

grid of L3-23 and through ﬁhe cathode follower made it possible to

lower the charging time significantly. If in the “quick saw" circuit

this time is considerably greater than the discharge time, then
in the given case the situation is reversed. The capacitors are

charged through the small intermal resistence of L3-22b and the plete .

'voltage of L3~-29 ihcreases, in practice, gradually.

This is essential to provide quick fly-back of range pulses after
which, in the séarch process, they achieve a maximum range. The

quick fly-back guarantees locking on the target only with the

- movement of the range pulses in the directioﬁlof-1engthening, that

is locking'on_avclose target. The presence of the divider in the
plate circuit of L3-23 ié specified by the necessity for limiting the
start of»the search for the preliminafy locking on a main leakage pulse.
The filter C3-7h,'R3-lO6 fac{litates_stabler operation of the "slow
saw"'generator.

| The relaxation frequency is determined by the values of C3-59, C3-71,
and.R3-th and is equal to one cycle. This corresponds to a search rete
of approximatély 10,000 kilometers per hour.

g) Comperator Circuit [Figure. 54]

The comparator circuit dtermines the instant of equality of the val-
~ ues of the "fast saw".and "slow saw" voltages, and as a result, provides

>"for the delay-triggering of the range pulse generator. The delay time is

- 121 -
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'determihodbvith‘respect to the main polse. The circuit comsists of . p 131
a comparator'diodo, & compensation diode, and a two-storage pulse |
"gcnératgr.l Used as the comparator diode is the left half of L3-15
[Flg 55].
|  The "fast saw" voltage is appll*d to the cathode while the "slow
- saw” voltage [in the search rou,l] or the range voltage [in the
tracklnﬂ mode] is applied to %hu plato through the R3-TT

e

Since the voltage on the cathode 1. zrester than on the plate,

the tube closes and there is no signal at the output. However, as

- soon as the "fast saw" voltage becomes lsss than the "slow say" voltage

taken from the output of the duplex 1nthgrauor, the diode opens and a

negative pulse appears on its plate.
' The start of this'pulse, which is detormined by the equality of
the "saws", shifts in the direction of a larcﬂr delay with respect to
- the main pulse'as the "fast sauw" vol tags reduces. From the plate of
“.tne comoarator dlode, the pulse is fed through C3-51 to the grid ofi
L3-22a, the pulse amplifier. A positive pulsé with an amplitude of

‘more than 100 volis is generated on the plate of L3-22a [6W3P].

Bccouse of amplification, tbe steepness of tho leading edge of this
pulsn is consxd°rably great“r than on the arid, and the pulse is
: almost square. From the platc of 13-22a, the pulse goes to the
control grid of the second pulsp amplifier L3- 16a [6n3P], through
.tne.dlffercn 1at1na circuit C3 ~-53 'and R3-79, vhlch is essential for -
7 reduc:nc the- lencth. The socond stago increases the steapness of the

(,'; o leading.edge of of the pulse even wmore. This pul se, taken from the p 133
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plate of -L3-16a, goss to the control grid of—L3~165 through a . p 133
o pulse transformer Tr3-7 and triggers the range pulse blocking generator.

Bcéauseyof the.large steepness of the leading edge of the triggering

- puls¢; the Instant of triggerirg of the blocking génerator does not
depend heavily on the fluctuation of the feeding voltages, chahges
inftube characteristics, ete. This facilitates a reduction in errors
-in.determining the range.

Since the instant of opening of the comparator diode dctermines'

the range-pulse dela for pr=cise ogcr tion of the entire unit, it
g 2 2

is essential that 1t,_as far as pOSSlch, also will not degend on
 the sﬁpplylvoltages; tube characteristics, sic. The volt-amperc.s-
:éhéractcristic of thé diode is shown iz Fig 55. It is knowa that
under the influence of changes in the filament voltage and the diode
aging, this charecteristic "arifts", that is, it is shifted [for
.exémplc, to the position shown in the figure by the dotted linel].
'Moreover, as can be seen from the conmstruction, an error occurs in

the instant of comparison Z& to. This error enters directly into

the over-all error of measuring the range. To reduce the influence

. of external fp.ctors on the instant of comparison a compensé.ti’ng
diode is emploved. For small negative voltages between the plate
:andvthc'cafhode a current appears between themf Therefore, even
vith the comparatpr‘diOAe closed, thére will be a volﬁage drop acrosé
- o 'rgéistor R3-77 determined by the currentrof the compensating diodé.

This voltage is directed toward the

;125-

o ' S ' s ' 50X1-HUM
? Declassmed in Part - Sanltlzed Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030700180001-1




Declassmed in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA- RDP80T002?)%&0|3(|)_|78IC\)/|1 80001-1

"slow saw" and the instant of opening of the comparator diode p 135-6

occurs somewhat later [t'l, rather than t1]. Now for the shift

in the va}t-ampere characteristic, the instant of comparison shifts

: to a p01nt 2 and thc difference in time bsiween ty and t 2 dV31gnatmd

H Ly
[l Ty, is cons1derably less than Z& T o+ Thus, ih: use of the

éompcnsaﬁing dfode stabilizes the instant of comparison. In view of

.uhe large gain of the comparator circuit, sven small influcnce of the

'trlggerlng pulse can result in the triggering of th: blocking generator
~at the point of zero range. In order to avoid this, a small negative

pulse is'épplied through C3-77 to the grid of L3-16a blanking the tube

'at,thevinitial instant of time. This pulse is obtained via the

'differentiating circuit 03477,‘R3e79 of the triggering pulse.

; : . .a) Range pulse generator (Fig 56]

| The range pulsc generator is an ordinary blocking gencrauor

k ‘composcd of the right half of L3-16 [6N3P].
- In the initial state, the tube is blanked by a volﬁage of -l volts -

. teken from the common divider of the unit and fed through R3-81 to
“the control grid. At,the lnstant of arrival of the triggering pulse,
ﬁhc tube opens and a current appears in the plate circuit. The
appearance of the curfeﬁt results in a lowering of voltage on the

A platc of the tube. The windings of the pulse transformer are

p 137
connected so that a reductlon in potentlal on the plate results

[ 1n an increase in potentlal on the control grid. The existence
]

of such a circuit with positive feedback means that the plate

- 126 -
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-turrent increases still more, the grid voltage rises additionally,
- ete., to an instant when the tube current reaches saturation. | This

- "/ .
- process .of "reversing" the tube occurs very rapidly =nd is callled

'7Afhe;“blbcking"'procgss. The time for complete opening of the 'tube
‘..ié’uguélly about 0.1 microsecond. As a result of the termination of
- tﬁcgdiréct 5locking érocess thelblate voltage @rops to almost zero due

to the voltage drop across the primary wi ndlrg of the- pulse transformer,
.vrwhlle the grld voltage rises strongly and becomes positive because of'b-
‘the induced‘emf. |

| From the instant of time when the voltage on the grid becomes
. positive, a screen grid current starts to flow and capacitor C3¥55'.

begins to charge.
At the end ofbthe'direct blocking procéss, the'opgrating point

t

on the tube characteristies shifts to the region of shallow steespness,

'f that'is, the change in voltage on ihe screen grid has almost np effect

on the valuc of the plate  current. As C3-55 charges the voltage on
the conurol grid of the tube begins to dlmlnlsh However, since the
opcratlng point is located on the right portion of the characteristic,

' the plate current remains nearly uncbanged for a certain time. "The

- -flat portion of the pulse is formed during this time. With time,

the voltage on the control grid shifts the operating'point of the

characteristic to the region of great steepness. o p 139
f . - The plate current is diminished mote effectively, which results in
C:) " a rise in the plate potential‘and, conseqpently, a reduction of voltage
- 127 -
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on the5cgptrol grid. The latter reduces the plate current still more

e A T

and the inverse blockiﬁg process takes.place.
The:fubéfis blanked and the voltagc;across~capacitor C3-55 at%ains.a
vlarge negative value. After completion of the blocking process, this
capacitor ';B.ischa.rges through R3-81 and the circuit returns to the initial
state.
" The positive range pulse with an amplitude on the order of 100
_ voits and a duration of 0.7 microsecond is taken from the winding of
‘the pulse transformer, fed to the screen grid of the tube L3-18 and
_tbrbugh a 0.4 microsecond delay line to the sereen grid of L3-.7.
Capacitor C3-52 . and resistor R3~78, connected to the plate circuit
of the blocklng generator, make up the decoupling filter which reduces the
‘influence of the generator on the remaining elements of the cirecuit of
- the unit through the power supply circuit.
| “e) Time discriminator. (Tig 57)
N 'The time discriminator circuit consists of a coincidence circult
.{g vith 6Zh5P tubes [L3-17, 13-18], and a difference detector circult
:'? ' [recharglng dzode] with integrating capacltance consisting‘of Gq:ﬁA

B 'tubes [1.3-27, L3-28] S

N | o - 129 -
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The 1"un.c:mon of the time dlscrinlnator is to fix the 1nstant of P40
'c01nc1dence of thﬁ target pulse with the range pulses and to generate
a signal indicéting the presence of g shift with respect to tinme
betwéén:the puléésrmentioned. The circuit generates this signal és a
@ifecfigurr¢nt, Which is called thé error' current, of varying magnitude
' :and-sign aepending ﬁpon the magnitude.and direction of the mismatch |
pcﬁwéen the rangp,and ﬁaréet pulses.
In thé absence Sf:target pulses, the coincidence tubes L3-17 and.
: L3418 arevbiahked thrpugh'the plaﬁe circuit by the presence on the
:control grids of a voltage of about -3 volts and on the sereen grids

. of a voltage of -23 volts.

Besides, the range pulses arive pﬁ the screen grids of the tube. .
The pulse goes directly tp the screen grid of L3-18, ana through a
0.4 microsecond delay line to the screen érid of L3-17. These pulses
sﬁift periodically with time seeking out the target. If a pulse
’féflcctcd from the target occurs .on the control grids, then thp pulses
onlthc spreen grids which ére moving with respect to the rangz, coincide
ﬁith then at-a;certain'instant with resnect 10 time.’ Thc‘tubes open
:: apd negativé-puléesIappear’on thé plates. These pulses go to the

aif crence_&etector ciréuit (L3-27, L3-28], and depending upon the

fclgtionship Qf their amplitudes; fhcy arc couverted to an error

current for the giﬁen dir¢ction. Taken from the rcsistOf‘R3-85 and R3-85,
comected betwéen the plates of L3-17 and i3-18, is a.negative pulse
which is fed through capacitor C3-57 to the control grid of'the_auto-

matic 1ock-oq,amplifier,

- 130 -
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Thus, the sign of the error current is changed depending on the '_
directién of displacement of the range pulses reclative to the

target pulse. The dependence of the value of the error current

- on displacement is represented in Fig. 61.

The error current lies on the ordinate, and the displacement
of the range pulses rela’cive to the target in time, on the abcisaa.

The left branch of the characterlstn.c corresponds to a lead of

range pu_lses over the target pulse. The right branch corresponds

to the delay of the range pulses,.

Zh) Cortrol Unit -

(Double Inte grafb_or) |

The purpose of the control unit (Fig. 62) is transformation

_bf the error current, which flows from the output of the time

discriminator, to a voltage which controls the range pulse delay.

‘The circuit consists of two integratorse-~tubes L3-26 (6Zn1B),

13-23 (6Zh2P), and L3-22b (6N3P).
In ’lmod"e UA,M fbhe range voltage is applied through cathode

follower L3-212 (6N3P) to a sight, and in mode "B," to K-8,

. The circuit diagram of the znode-grid integrator is shown in |

Fig. 63.
Analysis of such a cifcui't shows that the dependence of
the voltage at the anode on the current in the grid circuit

can be approximated in the form:

. ' l n ', | . | S
VazUso = cdt 3/
,,:{Qm _ e 50X1-HUM

(p1
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“ | _ Resistors R3-82 and capacitor ¢3-56 form @ decoupling network . P 1}2

_which protects the plates of the coincldgnce tubes from the influence
: of pover network The coincidence tubes serve as th; input of the
autcmatic_lock-on amplifier,

| .>,Let ué assume that.after-Iock-on the mutual positicen oo uhé

:tafget pulse and the range pulses is as shown on fig, 58,

In this manner both coincigence tubes open, but because there

‘is greater 001ncidence of the target w1ch the second range pulse, the

pulse in the plate of L3-17 has a greater amplitude and duration than

the pulse in the anode of 13-18,

' Furthermore, let us agree %o rugard.the 1npﬁt of the double
inté"grating circuit as a certain equivalent capacitance C;, In
considering the operation of this element of the range wnit, let us

fséﬁisfy ourselves as to the aécﬁracy of such an assumption,
| Capacitors C3-58 and €3-62, which are tharged unt*l coincx-
ji”dence to a value approx1mately that of the voltage of the power
" source, begin to discharge, Capacitor C3-58 discharges through the
f_circuit: the internal resistance of L3-17, Ci,‘the internul resis-

~ tance of L3-28, Up to coincidence, diode 13-28

-132 -
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~ was clqs/ed by a voltage of < 7v appiiéd to the tube ca‘ch&de.
At coincidence, the diode opens, since a negative pulse with
an amplitude up to 50v is applied to the eathode and thus the
03-58 dlscharge circuit is created.
The discharge current of C3-58 flows through a capacitance { p1)+3]
Ci, én_d it is seen by the direction of the current that the
voltage at Gi must be decreased thereby, capacitarce Ci discharges

(the direction of the current is shown by the unbroken arrow).

Capacitor C3-62 discharges along the circuit: internal
Vresis'tan'ce of 13-18 ,,v resistance of negative voltage divider,
internal resistance of L3-27. Diode L3-27 also was closed

bya. voltage of =iliw and is opened by the coincide.nce pulse.,
The discharge current of C3-62 does not flow through Si
- ‘and evidently does not affect the potemtial at this point.

. During the time between pulses, capacitors €3-56 and C3-62

are charged. The charge of capacitor 63-58 passes through
R3-82, R3-83, R3-118, R3-129. The charging current of . = ' (3-52
paslses through the integrator capacitence in thé direction

shown on the figure By the dotted line.

It is evident that the potential st C; will increase under
the action of this current.
~ In the case we have considered, the discharge of capacitor

'03-_58 has a greater effect than the charge of E3—62 s since there

LI, 1330

| - o ' R 50X1-HUM
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~ is 'greate/r coincidence with the second rznge pulse. Thus,
voltage at the capacitor will . decreucsl Tt pul.. . 2o pulse

the total current will be directed from Ci to a difie....ce

. detector.

This current is also called the error current. This

“direction of current is called ncgative. The anpear;xce of

s the current acts through the comirol wit (Gouble integrator)

on the range pulses, and they are displacsd in the dirsction of

.greater range. Thus, a mutual position of the range pulses

and the target pulse as shown in Fig. 58 and Fig. 59 is possible.

In the given case, greater coincidence occurs in 1318,

© -and the effect of capacitor C3-62 is increased. Discharging
‘intensely at the moment of coincidence, capacitor €3-62 is
. charged by a current the value of which now exceeds the dlscharge

current of 03;58;' and the direction of the recharge current of

of the integrator capacitance is changed,

Now the current is directed from the difference detector
to the integrator capacitance; and the potential of the integrator
cépa»citariée increases. 'L;t us call such a direction of the
érrof current :positivae |

If the axes of symmetry of the range pulses coincide withk
the midline of the targét (Fig. 60), the effect of C3-58 and

C3-62 is équalized, and the potential atC i remains unchanged.

, It is evident that in this case the error current will be zero. .

-1 -
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i ) . . . .
C E R _ If we consider the clrcuit of the fast sawtooth generator which is

a special type of integrator (Fig. 61), it is evident that the voltage
/ . : )

J U, is supplied to the input of differentiating circziit RC, at the output
ﬁ of which there is a voltage which drops at resistance R, i.e., Ug - Ed’
v ' - For such a circuit the following relationship holds true:
ol . Uvyih(out) ® ™ ag kC
3 In our case:
Ua(remge) = Bd = ——2 RC
“do
| W, . Ya-Ba o _ 4
' at RC <

Integrating both parts of this equation, we obtain:
v

Uy =GCo -1 ¢ 1idt
a o g J ,
o]

i.e., the equation of the integrator.

In the case Eg z Const, and disrsgarding Uy, we have:

i ot Bgt
§) =co-_}_j igt = At
a= " ¢ | RC
. (o] .
where t = 0; Ug = Co, consequently,
¥ Egt
' Ug = Uz = -}%— : i. e., we obtain the

' equation for the fast sawtooth generator.
The integrator equation makes it poésible to determine all the
properties of the circuit.
For further descripﬁion, let us recall thatb: ‘
'.4 j ! . '\t . t T '2
C; ; 1. | ot = const; 2. f a+dt T at; 3. j etiat = 8t
S o o o g ; 2

i _1h2-
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It is seen “from these general mathematical expressions that

when the current in the grid 01rcu1t equals 0, the voltage at
the tube anode does not change since both sides of %he equation (3)
ére constants. In the presence of a coustart current in the
grid‘circuit, the voltage at the anode drops linearly where'iYis
positive, or increases lineafly where“i” is negative.
It is easy to derive a phy51ca1 explanation of the processes
in the 1ntegrator cmrcuit, conszderlng the ¢harge and dlscharge
~of the gqulvalent integbator capacitance Si (Fig.‘és)o
A positive current (in our case "error current") charges
thg integrator capacitance, the voltage scross it incresses,
and the tube opénso
The appearance of . an anode current leads to a decrease in
anode voltage. A negative current discharges Ci, the pokential ‘ _.
ét the control grid decfeases, the tube is blockgd,.ahd the
anode voltage increases. r
k _ The validity of replacing the resistance of the integrator
“input by the equivalent capacitance i ie evident from the folloiving:
If we consi&er the circuit ﬁg Fig. 65, we see that:
. ~to.
UﬁUDa“*KE&Q ,0 L d'{i - [P 155]
‘ : v ' :
‘where : k is the amplification factor of the tube. '
. Conseguently, the circuit depfeted is equivalent to the

f\ ' integrator circuit wherein:

o

R T T AT O o BTNV T TR e TR o

" —— __ L : ,_' E e (,(_,
; C C U 7 - /

1 ws

: ik~
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Eyllqwing the above~stated considerations, which pertain to
] o integrators in general,'Iet us examine the operation of the
actual,ciréuit of the double integrator used in the unit.
- | The circuit cohsists of two anodéagrid integrators connected
j_by stabilizing circuit RC. |
Let us assume ihat in locking on the target, the mntual

posiﬁion of ﬁheArange pulses and the taerget pulse is that
“!3 , ~ depicted iﬁ Fig. 58, i. e., the range pulses lead the targét
é | _ pulse.. - |

" As wgs‘explained during examination of the operation of

the time discriminatory a négative error current £lows to the
g 7. » integrator input in this case. The presence of a negative current
5 .~ leads to blocking of tube i3-26 of the first integrator, and the
>_i potential in its anode ;ncreases, The voltage at diﬁider
R3-11h, R3-115 increases correspondingly.
E .- - The voltage from the comﬁon point of these resistances
‘_through R3-116 and R3 104 is applied to control grid 13-26,
'5 which lS the second integrator. In thls case the curruat
will be positive.
o The appearance of a positive current in the grid circuld (P 156]
of the second integrator leads to opening of L3-23 and to a
decrease in the voltage a2t its anoede. The error current which |
f_ ; | flows to the input of the flrSt integrator durlng a brlef period

can be considered constant.

PELS PPN

- ) 50X1 -HUM}
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Then the voltage at the anode of the first integrator
will increase linearly (81nce‘J//;¢££- = @t ). The current
in the grid circuit of the second mtegrator,'propor'tional to
the voltage at the 1L3~26 anode, 2lso will increase linearly.

The voltage at the L3-23 anecde will decrease at an ever increasing

‘rate, since y{,‘lL ?.f?
) s AL LAt= "":’:

This'voltage through cathede follower L3-22b fl@ws.ee the
compar;tor circuit (L3-15) and makes the range pulses shift
- toward the receding side, also at an ever increasing rate.
The range pulses, shifting in this direction, go through the
" matching posiﬁions and begin to lagvthe target pulse in time.
As we see in Fig. 61, the error current changes its sign and
bedomes positiveg |
This leads to opening of the first integrator and a voltége
decrease at divider R3-11li, R3~115; and inasmuch as R3-115 is
connected to the point of the divider with a potential of -35 vy
the voltage et R3-116 acquires a negative value,
The current ipfthe second integrator ¢ircuit changes its ’ [P 159]
sign, and the voltage at its anode begins to increase.
The increase of this voltage leads to shifting of the
/ range pulses in the direction of decreased range, i. e.,
agein toward matching with the target pulse. ' | 1

After several such oscillations, the system reaches a

<148 - |
| - 50X1-HUM
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state o/f equilibrium in which the range pulses z;w.atch the target
pulse., In the event that the ﬁarget‘ moves at a constant

ra‘te, the voltage at the anode of the second integrator changes

. 1:.near1y. ThlS will transpire, evide'ntly, when there is a-

. constant current in the grid circuit of this 1n’cegrator ( / ad% at),

and s:.gna.f:.es a constant voltage in the anode of the fn.rst :Lntegrator
(Fige 63)0
Changes in the rate of movement of the target pulse must

correspond to changes of current in the grid circui‘t of 13-23,

~and consequently, the voltage in the anode of the Tirst

integrator. Thus, the voltage in the anode of the first

integrator is proportion.ﬂal to the approach speed. This conclusion

can be drawn mathematically.

t is seen from t.he circuit that the voliage at 'the & hode

£ L3-26 will be: ) ) e
o Wi e an: U@s + (,E(\-j

where:. iU is the voltage at the anode of L3-26 when i = O.

a0

i= the current in the circuit comnecting the output

of integrator I and the input of integrator II.

50X1-HUM

R3-11k 4 R3-115 | e 150]

= (R3=116 % R3-10L») R3-115 -

Since expression _(3) 'is correct for integrator IT, and

the voltage in its anode is porportional to the range to the

C{, U\ A

At . L9 -

target, then, having differentiated, we obtain:

Declassmed in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA- RDP80T00246A030700180001 1
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where: C* C3 —-»59 4 C3=7;

consequentlyz U - L) n £l ),;L E
{9 L-Ju \
, ‘ c{ 74 d
' wheres d,f is the rate of change in the range voltage,

- proportional to the approéch speed.
With the parameters used in the circuit; the vol"oage at
the anode of L3-26 upon 1ock1ng—~on a stationary target is
approzd.mately -{a‘BOvo_ Finiteness of the amplification factor

of L3-23 leads to the fact that this vol’cage,depends in addition.

R SR e N Y R )

- on the range from the target, although to a negligible extent.

 In tracking an apporaching target, this voltage has & smaller

Labrim At g e g AR N

B iraluese At an approach speed of 300 m/sec, it reaches 440 v. _
But if the voltage at the anode of integrator I is constant [P 161]

' at a constant approach speed, this means tha_t the error current

cL{Const)
: CIL - =

The foregoing case demonsirates ‘that a control unit with

- in this case is zero, since

two integrators prowides for tracking a uniformly moving target
without dynamic error, sinée the error current is .zero only
-when there is precise coincidence 'of the range pulses and vthe
target pulse. Besides,this, as a result of ‘the zero error curreunt,
’ the circuit is capable of tracking & :E,dmg ' sigﬁals.
@ : - Vhen the target fades ou’o, ‘the co:.nc:.dence tubes close and

no current flews. from the . owtput of the time discriminator

to the input of the control unit. Thus the same voltage remains

SECRRT 50X1-HUM
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at the 9node of the first‘integrator as during tracking of the _
target. Since this voltage corresponds to the speed of thé‘target '
‘until it fades out, trécking will continue et the sarme speed in
the absence of a target. Upon the appearance of the tafget, it is
. again: visible in the zone of range pulses and normal operation is
continued. Owing to the presence of leak re51stan§e betwean the
grid and the céthode of L3-26, upon - disappearance of the
error curreni.the voltage at the énode usuall& alters slowly in |
one dirgctibh or another, which leads to errors in tracking a
fading target. To diminish these changes, the capacifance of ‘ -l[Pvléé]
"fthe_firsi_integrator is switched, and withiﬁ 1_{L 5 seconds - |
L :after locking, becomes equal to 40,000 pf. At the moment of
| '1ocking, it is necessary to havé a small time constant of‘the
first integrator. Therefore, up to and at the moment‘of locking,
the anode grid capacitor with a capacitance of 0.0L st is
turned on.
A time lag (= l‘sec) 1s necessary forvreédying'capacitors
03775, C3-86, During this time, they succeed in discharging
to the voltage which correspcﬁds to the speed of the 1ockéd target.
. The high value of the'capacitancé of the first integrator
facilitétes a2 decrease in the effect of target fluctuations

on range voltage as a result of smoothing introduced by it,

To decrease the _effect of leakage on the operatiqn-of the
| .circuit, tubes L3-26, L3-27, and L3-28 are placed in a hermétically
v , 1. ‘ _
SECRET

50X1 HUM
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sealed ?rea, and are a separate, complete unit ("integrator I").

For more favorable conditions of locking, the voltage |

.‘at the anode of the first 1ntegrab®r in the scanning mode is
correspondingly set to the most probable target Sp@ed (“@xpected
'§oltageﬁ) This settlng is made by applylng a correspondlng
".voltage to the anode of the first 1ntegrator Lrom dlvider R3-36
and R3=-133, -
| ~To improve the pperatién of the double integrator in the
.mode of a fading target, it is necessary to select at the screen
grid of the tube of the flrst integrator such a voltage that
when no target is present the voltage at ﬁhe anode of the first
integrator will be praétically unchanged. The setting of the : .[P’l65]
required voltage at the screen grid is done with the aid.of . | |
potentiometer R3-113,

Capacitdr'03~76 is intended to speed up precise matching of
the range pulses with the tafget.' Together with R3-216 and R3-104,
this capacitor forms a so—célied "stabilizing nefwork",4which‘

- prevents the occurrehce of a self-oscil}ating system, i. e.,
"oscillation" of raﬁge.pulges around the térget. :

, * The range voltage is applied from the oubpub of L3-22b to
the grid of cathéde foilbwer L3=21a, _

Upon locking, a voltage propprtional to the range to‘the~

' target is applied from L3-21la to the external circuits.

%) Automatic Locking Device (Fig. 67)

H v ’ . . ) -' - 152 -
' ' ; ' AT 50X1-HUM
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The c1rcu1t OFf the automatic locking device is intended for

_ switch%pg the unit from the scanning mode to the locking mode.

The circuit consists of amplifier L3-19b, pezk detector L3—19é,

and electronic relay L3-20b°

Electromagnetic relay R3-1, type RMUG, in the anode of L3~20,

_turns on relay R3-2, in the anode of L3-8a, and relay R3-3,

the anode of L3=8b. The operating time of relay R3~2 and relay"

R3-3 depends on the bias at the grids of L3«fa and L3-8b, which

is controlled by "delay“ potentiometer R3«=60,

The circuit of the corntact groups of the automatic locking

,"relay is shown in Fig. 68.
‘In the scamming mode, the entire re}ay is in a released étate.'
Tube L3~20 is blbcked'by a negative voltage, applied to the

control grid by the "SenSiﬁivity“ potentiometer from unit 6

through resistance R3-92,:R3=5k .

Upon the appearance of a térget pulse an& coincident range

pulses, a negative pulse w1th an _ amplitude of around 25v

passes to the grid of L3—19e A positive expamded pulse, the

“amplitude of which reaches 80{4100v s apééars at the anode of

the tube. This pulse is applied to the grid of L3-19a and
charges capacitance C3-6li. This capacitor discharges through.
R3-92, das well as throﬁgh R3-9kL and R3-95, wﬁich are in |
parallel‘with:it. All these resistances have a large_vélueg as
a result of which the time constant of the discharge iél

incommensurably greater than the time constant of the charge.

PL S IESEETY
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This leads to the fact that in the interval between pulses,
C3-6h does not succeed in discharging, and the voltage in it
increases. ‘ ' | |
The increase in voltage at the cathode of L3-1 a decreases
the bias at the conﬁrol grid of L3~20b, the tube opens, and the
- relay triggers. ‘Tfiggering of R3-1 causes_triggéring of the
' rest of the relays in the unit: R3-2 and R3-3. In the event
’_  that the ﬁarget pulsé fades out, relsy R3-1 releases, and |
capacitors C3-67 (2 uf) and C3-83 (1 s £), located in the
| grid circuit of L3-8a, begin to charge slowly, from a -150v
sourég, through resistances R3-1L0 and R3=€0. _
. Therefore, when the target pulse fades out, the voltage . -~ [» 167]
| at the grid of L3-8a decays slowly, and the relay releases ohly | |
 after approximately 1+1.5 sec.
Herein is achieved the possibility of tracking a fading
target "by memory" (memory based on épegd). Upon triggering of
relay R3-3 lf—loS secy after locking, capacitors C3-75 and
_03-86 with a total capacitance of Oe%ﬁif, thelother end of which
is conne¢ted to.the anode of integrator I, are connected to the
gria éf the first integrator through C3-85.
As a result of this, after connecting the ”§r§fection”'*elay,
the anode-grid capacitance of integrator i increzses to Ooohfzfo
C:) | This makes the ranging system_ﬁore persistent, 1., e., insensitive to
abrupt changes of "speed. Besides this; the presence of a large
integrator capacitance imparts to range-only radar the property'

- 156- SECRET
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more pr/ecise tracking of a fading signal by memory," which
reduces comsiderably the effect of target fluctuation on the
speed voltage.

A Smoothihg-.signal («27 v) is applied to umit RB6=S

simultaneously with triggering of relsy R3-3. Thus, relay

' R5=2 operates, and the persistence of the speédme.n_alysis circuit

increases, which reduces the effect of target fluctuation on

the speed voltage.

=157 =
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.':k) Constructive Design of the Unit : o - [P a7).
(:>_ - (Figs. 69, 70, 71)
-  Th9,b1ock is constructed on an oven rectangular chassis. There is
a depression for the IF amplifier line in the right section of the chaéSis.
Parﬁs having the greatest hest resistande,likéithe tube and the transfénnér'aré
arranged at the tpp and the resistors and capacitors are in the lower | |
section along the ﬁerforated pdanels. |
The space between the perforated panels is occupled by the pu]se trans—
forﬁer, prec151on resistors, and the relay. The last are easily reroved through
the access to the tube panels. Arrznged under the IF amplifier are the |
large components: oil-impregnated paper capacitors, the delay 1ine; and
control potentiometers. These parts are in the form of demountable units
and are easily removed frém the block during repairs. The housing has a - ',"‘ E
'v lafge number of openings to facilitate the cooling. | - ‘>  ’._ | )
The functional circuit of the first integrator is in the form éf‘a-
seperate air-tight highly.moisture—fesistant_removable ﬁnit.
Dimensions of the unit: 300 x 152 x 160 mn.

Weight of the unit: 4.7 ke

(P1172] %

VI. RECEIVER }

"23. Purpose and Make-up %

The receiver of the range-only radar "Kvant" is used to amplify §

the détecticn pulses reflected from targets and to convert them intq. i

(;) " wvideo pulses. ?

' The receiver is made up of the following compenents:
1. ﬁesonant ATR tubes
C e - 161 = ~ ‘
< CRORET 50X1- HUIVI
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2. Redoueen —

, 3. Klystron local oscillatof.‘
O 4. IF preamplifier. |
_5.’§4in IF amplifier.
6. Second.detector.
7. Video amplifier.
8. Caihode follower.

- 9. Pulse and noise automatic gain control systems.

24. Description of the operation of the receiver with the aid of

a funcﬁiohal flcw‘chart

The functional chart of the receiver is given in Fig. 73.
The pulses that are reflected from the target enter from the antenna
ihto the"réception-transmission3 chamber of the antenna switch, where a
resonant discharge tube L2-12 (RR-21) is uséd in the capacity of a discgarge
tube.v -
| From the "receptioﬁ—trénsmission" chamber the energyv of the reflected. ‘
.signal eﬁters the ffequenCy—mizef chamber,'where-a erystal rectifier of the [?vl73
type D;AOB;V (D2522*is used as a mixer. A |
| In the receiver'miker chamber the frequency of the frgflected signal
is mixed with osciliations of the heterodyne (klystron of the K-27 (12-9) type).
After the mixing, a number of frequéncies are formed, from which
an,intermediaté frequency is separated on the 1oad.of the receiver mixer.
The load of the receiver mixer is the in@ut circuit of the IFtpre-

t
i . ]
I

amplifier (PUPCh).

(;) | Having passed the stages of the IF preamplfier; which uses tubes of
the»éZhlB (L2—1,7L2—2)type, the signal reflected from the target enters the
main IF amplifiér, which uses L3-1, L3-2, L3-5 (6ZnlP), L3:}§n33-4 (6Zh2P) tubes.
L1262 - ’ .
SECRET : ‘ 50X1-HUM
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- matic frequency control.

magnetron.

. were obtained as a result of the conversion of the plcked—up reflected 31gnals

in the crvstal mixer to a level vwhieh will ensure the oneratlon of the II

detector is to convert the IF pulses inte video pulses whlch are further

B 50X1 ‘—HUM o

Amplified by the IF amplifier and detected by the second detector L3-6 (6Kn2P),

the target signal, passing through the video amplifier LV.y (6N3P)'and the céth«
ode follower, is fed to the tlme discriminatér and the noise automatlc |
gain contfé’ 01rcu1t.

The pulse automatlc gain control and noise aLuomatlc galn control
have a common out’et to _'stages of the main IF amplfier through the
cathode follower T3—10& (6N3P) | |

During the - transm1531on ooeratlon part of the energy of the main pﬁ1§e.
enters through the attenuator into the IF amplnfler mixer, where the -
oscillations of the klystron heterodyne also enter. The difference'frequeﬁcy
pulse, accordiné to-which the AFC  generates the control voltage ;fédﬂ?zf (P 174]
to the klystron heterodyne, is ceparated on the input circuit of the auvto- |
The éoﬂtro* voltage is maintained such that the frequeﬂcy of the

klvstron Heterodyne would be hlgher by an IF than the frequency of the

25. Eurbosp of the intermediate fresuencv amplifier .

The purpose of the IF amplifier is to ampllfv the IF signals which

detector along the linear portion of its response. The purpose of the II

amplified by the video amplifier.
The IF amplifier is assembled with coupled circuits and cohsists of

an IF preamplifier and a main IF amplifier.

‘Basic +actacal—technncql dafa of the IF amplifier in a complex - {P 175)

“with ,h@ II detector and tho video amplifier ‘
- 163 - %
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a. The transmission band of the IF is not less than 4.5 me.
-<:>‘ ' . b. The IF amplifier's amplification factor, defined as the ratio of
the signal voltage at the II detector input to the s1gral at the IF amplifier
-input and fér a noise level at the Il detector of 6.7, is not less than 100,000.
v. Sen51t1v1tv is not less than 15uv.
g. The: ampllfication 1rregu1ar1tv of ‘the transmission band is not
greater than 15%.

d. The transmission factor of the video amplifier is 15.

26. Descrivtion of the omeration of the IF nreamnlifier by_a

schematic dl& ran

i : : intermediate freguencv preamnlifier
V(Fig. 73)

The IF preamplifier represents a two-stage amplifier emplpyingﬁﬁubés:
of the 6Zhl1B (L2-1 and L2—25 type. At the point of entry to the IF preampli; 1
fier a two-circuit filter is comnected by . an L-type connectionf |

| Thé L-type diagram of the IF preamplifier input circuit is phosen

to obtain the_smallest.noise-factor and the greatest amplificéfion uhdér a
wide transmission bend.

At the samé tiﬁe the.L;type grrangement of the 1nput c1vcult ensures a
stable operaﬁion of the first tube of the IF amplifier during the change
in klystron power. | |

The input circuit consists of the Tr2.1 autotransformer and the L2-1 [P 176]

inductance. In addition, the Tr2-1 also represents inductance because its

windings have the same number of turns for a coupling coefficient equal to

one. Yonstructional realization of this inductance in the form of a transformer
is brought about by the necessity of separating the current circuits of the

| 3 ° . .

‘ crystal mixer and the leakage current of the first IF preamplifier tube.

' Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030700180001-1
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The adopted L-type arrangement of the input ecircuit is equivalent
to a coupled circuit'which has on the mixar side inductance Ly and capa-.
<:> citance Cl 5 and on the side of the input of the first tube, 1nducuance L2
and capacitance 02 | )

The primary capacltance Cl is the sum of the constructlve capac1tances ——
‘the mixer chamber and the coaxial cable which cormects the mixer w1th the IF
treamnlitler 1nput. The. capacwtcnce 02 is the sum of the Anput capa01tance
of the first IF preampllfler tubs and the capacitance of the mounting of the
_secondarv circuit. Because the inerease in capacitance 02 causes a sharp |
increase in the noise factor, constructive measures are taken to reduge-the_
mounting capacitances of.the secondary circuvit by selecting the most

compact mounting.

The anode eircuit of the first tube (L2-1) is loaded on the coup]ed {p l77a]f

circuit Tr2-2 with various Q-factors of the primary and- secowdarv c1rcuits.

The shuntany resistors R2-2 and R2-3 are seiected to obtaln equal Q— 't
factors for a stable ampllflcatlon of the stoge and a favorable pattern of .
.frequencv response. - -

The second amplifier stage coaéistscf aa L2-2 tube loaded on a singie
ogcillatoryfcircuit which consists of series-connected inductances L2-6 and
L2-7 shunted by an B2—6 feaistor. The capacitance of tﬁe circuit isfthe ‘

= dinpnt capaeitance of the tube and the capacitahece of the unit combined.

The output cireuit is connected with the input of the main IF
anplifier through the capacitance C2-12 and a coaxial cable with a character-
istic impedence of 75 ohms and a cerresponding load at the input of the maia

(j\ IF amplifiera |
- An 6ptimum correlation is selected between L2-6 and L2-7 to obtain a
better transmission factor and a bptter pattern of the frequency response'

£ the transition from the IF pream ]Jfler to the IF nmnWifier.
> - 167 - P2 50X1-HUM
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Due to the fact that the cathode current passes through resistances

<:> - 'R2-1 and R2-5, self-bias is supnlied to the grids of the amplifier tubes.

' The capacitances C2-2 and C2-6 shunt the IF bias resistors and in

- Yo i it

g B | thls way e/xclude the negatﬁ_ve feedback of th= Signal, increasing the
1 : .ampllflcation of the stages.

Power is supplied to the screen grids and p]aues through 2 series [P 181]

‘decoupling filter con=1sting of inductance L2-4, resigtance R2—7, an@ capa— :
citances C2-4, ©2-9, and Cé—ll. | |
| In addition, the resistance R2-7 lowersjthe initial source voltage.eff
150 v to a value ensuring the oneratlon tolerance of the tubes.' |
The fwjament of the tubes is also decoupled by a filter con51sting
of inductances L2-3 and L2-5 and capacitances €2-3, C2-7, and Ca-10.
The IF nreamplifler is tuned in an arbitrary sequence bv turning the
cores, the coupled circuits T221 and T2—2, and the inductance L2-6
The_core-screws are'led‘out'on the tube side of the IF preamplifier |
" aubpanel. |
| ‘The amblification of the IF preamplifier on an IF freqﬁency *e net less
than 17 for a transmissmon band of not less than 6 mc.

? _ ' - The IF preemplifier Irequency response is repre$ented.in Fig;'7ﬁ.

27. Main intermediate ffeqﬁencv'amplifier (UPCh)
(Fig. 75)
From the IF preamplifier output; the signal enters the IF amplifier

input, employing the vminiature “tubes 6Zhl?‘ and 6zZn2P ' "(L3_1 + L2-5).

!

C

‘To match the ' IF amplifier input  with the characteristic imped-
ance of the coazial cable and ' the IF preamplifier output, a matching
load of 75 ohms, which consists ©f two parallely connected resistprs of 150

ohms each (R3-1 and R3-2), is comnnected to the IF amplifier inpute - (P 182]
} : _ ' =171 o
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‘The capatitance C3-68 divides the automatie gain.control circuit.
: The coupled circuits Tr3-1 to Tr3-5 are connected to the plater
(:> circuits of L3-1 to L3-5 tubes with equal Q—factors.'

The : amplifyinv steps on the coupled circuits with equal Q-factors
possess a more stable frequency response during a cnange of tubes and alter-
-ations of vthagP supo’1es than signle circuit networks and other networks'

A necessary transmission band of each ampllfvlnp step (9 to 10 mc)
is ensured by.a selected relation between the windings of the plate and grid_
circuits an& the shunting resistors,

| Ali clrcuits are adjusted by changing the inductance by means of
movable cores in arbitrary séquence. Along the_céntral grid eircuits of the
L3-1 and L3-2 tubes a self-regulating amplification of the IF ampiifier ié .
carried out. | . |

Regulating Voltége is svpplied from the automatic gain contrgl'grid :
which is located in the range finder device, through the decoupling filter - -
consisting of filter cells 23-1, Z3-2, R3-33 and capéciténces 03;1;‘03;6,"
‘and C3-31. |

| Along the circuits of the pentode grids of.the L3~3 and L3-4 tubes
the IF amplifier is blocked during transmission. |

The blocking pulses are supplied from the modulator grid situgted [P 183)
in the RB6-2M transmitter-receiver unit. |

Amplified to'the'necessary level, the IF signal is supplied to
ﬁhe dioderdetector which employs the left half of the L3-6 (6Zh2P) tube.

The frequency.response of the bas}c IF'amplifiér, which is téken from
(;) ‘the outpﬁt of the detector for a signal of lOO'Qv at the IF input, is

represented in Fig. 76. | |

The Prequencv response of the complete IF amp11f3er together wlth
«l172 -
errpEm ' 50X1 HUIVI
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the IF preampllller 1s represented in Fig. 77. ‘ _

 The amplification of the main Ir amplifier at IF is at 1eaat I0,00D,:

<i> the band wmdth 3 at least 6 me at an irregularity of not more than 10%. |

Thé/nower supply of uhe sereen grids and tube plates of the maln

'IF ampllfler is taken from the source *150 v, and to ensure the optlmal
- operatlon of the tubee)part of the voltage is-eonsumed across-theL -

resistance R3-30. ‘ | -, | _ | | »I | |

A multlsectional fllter, conszsting of 1nductances L3.7 to LB-lO and'
capacitances_C3—5, C3-10, C3-14, €318, C3--23, and 03—30, is used for |
deeoupling the high frequency’of the IF amplifier's screen grids.

The power eapply of the tube pTates is brought through the
vosoillatorv c1rcu1t. |

rT‘he tube filament circuits are also decoupled from each other by a
filter con31st1ng 09 inductances LB- to L3—6 and capacltanoes 03-3, C3—8
C3-12, 6316, 03-20, 03-25, and c3-29. o o

The initial blas of the order of v is auuomatlcally supolled to the

-3 < grids of the amplifier tubes due to the drop of voltage across the cathode [P 184]

resistances R3-3, 33-6 RB—TJ, R3-15, and R3-19 as a resukt of current flow
from the tubes. To ellmlnate the high frequency negative feedback, i.e., to
increase the ampliflcatlon, these re31starces are blocked by capaoltances

" 3-2, C3-4, 037, C3-9, c3-11, C3~15, c3..19, and C3-21.

' 28;‘Detector
| (Fig..78)
The 1ntermed1ate frequency s:gnals are detected by a. dlode detector |
C‘ occupying the left side of the L3-6 \(6Kh21>) tube. |

The main advantage of a diode detector is the linearity of its detec-
L]

tion responss, beglrnlnp with relatively small 51gna1 amplltudes, and the
=173 - - -

[\3n/adednlil

| 50X1}4UM;
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S absence of ovefload of the detector by strong signals. |
g (:) From the Tr3-5 circuit the signal voltage of the intermediate fre~ |
i quenéy is/supplied to the diode cathode.
A rectified voltage of the video signal is obtained on the resistance
of the R3§25 detector load, and is'fhen supplied to the video amplifier grid
i "~ through the tréﬁsient circuit C3-27 and R3-26. |
| This transient circuit, together with the right helf of the Lé—é
tube, linits incoming signals with respect to their'duraiion, a process which
; is énsured by .'appropriate selection of the time cénstant. ‘
év
;
3
;
r/ . . ‘
<:> : : ' 50X1-HUM
} - _ .
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/ 29. Video Amplifier
SPN 189 ~ (Fig. 79)

Video pulses from the detector output are fur;her,ampiifiedg
by a video amplifier which comprises the\léft half of tube
137 (6M3P)e |
Active résistance R3=23, having 2 value of 9.1 k2, is
selected on the basis of conditions necessary to obtain a
sufficient pass band (of the order of 2 Mc) and a gain of
around 15 times is connected to the anode grid of the video
ampiifier. | |
. To decrease the shunting action of the last stagés, a
video pulse frqm the videb amplifier is fed to‘the cathode
- follower which comprises the second half of tube L3-7, from
the load of which (R3-28) a signal is applied to the matching
circuit. - The aﬁplitude characteristic of the videw amplifier,
taken from the output of the esathode follower, is depicted in‘
Fige 80. .

30. Construction of the Receiver

The i-f amplifier is made in the form of two subpanels:
i-f preamplifier subpanel (Fig. 81, 82), and i-f amplifier
/ . subpanel (F{é; 83, 8L). R
(:) ‘ The i-f preamplifier subpanel is located in the receiver-

transmitter unit, and the i-f amplifier subpanel, in the range unit, .

. . 50X1-HUM-
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' Sgph‘a separation is made because the i-f amplifier must
be placed in direct proximity to the crystal mixer to obtain
a maximum signal—to;noiseiratio. But because the receiver-
ftransmltter unit where the crystal mixer is located is small
SPN 190 and it is not p0531b1e to put the i-f amplifier into 1t, the 1—f
amplifier is structurally divided into two subpanels: the
pre- and the main i-f amplifier;
The pre= ard main i-f ampllflers are connected: to each |
other by h-f cable RK-156 which consists of two parts connected
to each other be a hermetlcally sealed h-f plug.
 The i-f amplifier and i-f preamplifierxsubpanelseare;attacﬁed'
tocthetbhaséje of the corresponding‘ﬁnits by SCTrewS.
The 1nput of the main i-f amplifier is made in the form.
Aof an he-f plug whicl is located at one end of the back edge _b .
"of the subpanel, and leads to the front panel of the range unit. n
The i—f_preamplifier subpanel is supplied by a power |
'supply cable. |
The 1—f ampllfler power supply cable is t eminated by
_seven—contact plug Sh3-l.
KTO type reference capacmtors, whlch are connected to the
cha591s by means of nuts, are used in other circuits. These
capa01tors also serve as reference points for the rest of the

(:D‘ . components connected to them.

_180 -
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(;D T@p screws for tuhing fhe H-f circuits are inserted in the
side of the tﬁbes. The adopted construction.of the circuits
-and their attachment to the chassis provide for tuning i-f
amplifiers with the 1ids cloded. |

SPN 191‘ The tuning screws are attached by special springs, and
aftef tuning are sealed with colored laquer.

To improve the cperating stability of the i-f amplifiery
the points of connection of the 1lids with the chassis are fitted
with a gasket of special high-frequency electrical seal in
the form of a special type of cord spliced with wire and»a
Monel metzl strip, which improves the contact between the
lié and the chassis.

. The i-f preamplifief and i-f amplifier chassis ére-silver'plated;:'

A spec1a1 contact rack, Wthh shorts the power llnes of the o
last stages halfway to the first, is set in the middle of the
subpanel to prevent galvanic connect;on of the f1r§p stage
of the main i-f amplifier with the last.

The tube sereens, besides their basic fuhction aslShieids,i
.pefform the rolé of tube holders, which is accomplished by
special}clamp springs which are part of the screen.

These springs, besides this, provide for reliable contact
between the tube leads and the pénel jacks. |

(;) A view of the i-f preamplifier and amplifier from the

J161 -,
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<j) mounting side are shown in Fig. 82 and Fig.'Bh.

7

/ , _ :
31. Noise AGC of the Réceiver (Noise AGC)

A constant voltage of set noises flows from the output
cathode follower of the receiver to the coincidence tubes
SPN 192 and then to the amplifier, peak detector, and the output tube
of the automatic locking device,

The sensitivity of the automatic locking device is
controlled at a definite noise level. When the env1ronmental
conditions or the supply voltages are altered, and also
when the tube and component parameters change as a result of

. 8ge, the level of receiver set noises may change9
| An increase of noises may result in operation of the
automatic locking device. |
‘Such a false lock causes range-only'radar to be completely
'faulty, since 1t excludes the possibility of locking on a
_ target.

A decrease in the noise level is less dangerous, it l
leads to a certaln loss of sensitivity of the auiomatlc locklng
device. For example, a twofold decrease in the noise level

' 'relative to the 1n1t1a1 level at which the automatic‘locking
; ' device was set results in a loss of approximately 3-5 db in the
set sensitivity.

In connection with this a noise AGC circuit, the purpose of

which is to maintain the constant noise level at the receiver

- 182 -
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output yhen possible destabilizing factors act, is introduced
into range-only radar.

Besides this basic requiremently the AGC sYstem must be

relatively insensitive to external inserference and target

pulses whose - . intensity can change over a wide
range.
SPN 196 The noise AGC circuit, comprising tubes L3-9 (6Za2P),

.1L3-11b (6N3P), and L3-10a (6N3P) is shown in Eig. 8S.
| \ Thé first stage (L3-9)vis an ordinary amplifier stage with
registors; the second stage (tube L3-11b) is a diode detector;
the third stage (tube (L3-10z) is a cathode folicwer.

The»circuit operates in the following manner:

Noise from the receiver output is applied to the input of
the émplifier stége (tube (L3-9) through capacitor 03436.

| The amplified and phase-shiftedbnoises are taken from resistor

R3-L2, which is the plate load of 13-9, and fed to L3-1lb. The =
detected negative noise &oltage'then’flbws from the pléte load |
R3-42 of tube L3-11b to the grid of cathode follower 13-10a
and thence to thegrids of the i-f amplifier control tubes.

In order to avoid the effects of pulse nbises reflected
from groupd objects on the AGC_circuit, the latter is blocked
for a period of 50 < 70 micrqsgconds from the moment:of emissién

_ (:) ‘of the main pulse.

. CHORET
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The trigger pulse from unit 2 passes to diode L3-20b (right
half), is expanded by the R3-983C3-70 network, passes through

Capacltor C3-69 to the pentode grid of tube L3-F, and blocks

‘the tube for a period of 50 to 70 microseconds.

Con>sequevnt1y, the noise AGC circuit does not function for
a period of 50 to 70 microseconds during reception (see Fig. 86).
The original noise 1eve1 at the output of the receiver channei
is set by potentiometer R3-h5S and corresponds to a certain negative
voltage at the AGC output.
. The noise level at the output of the receiver chamel is
set Within limits of 5 % 7 v (0.5 of the ‘cutoff lirdt)e

' When the noise level at the output of the receiver changes

relative to the originally prescribed level, the AGC circuit

changes its negative output voltage, leading to a change - - in
the gain of the receiver and to the retention of the prescribed
noise level at the output of the receiver channel.

- In the event of the absence of manlpulation of the c:.rcu:.t

by a negative pulse vhen pulses reflected from ground obaects

are present, the AGC circuit increases the controlllng voltage,
which decreases both the noise level at the output of the

receiver as well as the sensitivity of the set.

32, Pulse Automat:.c Gain Control of the Receiver (Pulse AGC)

Pulse attomatic gain control ig designed to maintain the

pulse amplitude of the target at the recéiver output at an
- 187 =
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- approxi}nately constant level when the intensrity of the reﬂected '
.. signal at the 1nput. changes over a wide ranb\..' This is ach:.eved |
’_:by increasing the accuracy of determining the range to the target . "
since in the absence ofr such control the determined range |

~would depend on the intensity of the reflected signal; ihus, »

the range would be different for two aircraft (teuicts) of
differehi size located exactly the same distance frbm the
- SPN 20_2 receivér. There would also be ah error in ciosing with the
o targets This is explaine& in Fig. 37
"~ The pulse'AGC circuit.operaﬁés only on the basis of & seléctive
.ptlse; that.is, a pulse which is locked on by the range‘unit.
- Such selection is necessary so that a decrease in the gain of
" the recelver does not occur in the presence of strong
eximaneous pulses (for example, n01ses reflected from nearby
aircraft of the ground), which could lead to the impossibility
‘_ qf locking'op a weak useful pulse reflected from the target.
- The‘pﬁlse-AGC cireuit (Fig. 88) operates in the following

manner:

A po'siti%re pulse passes from the anode of the amplifier of
the autdmatic lécking device (L3-19 , right half of the tube)
: C -through spac:mg capacitor C3-65 to the grid of the amplifier
7 ',of tube L3-11 (6N1P) The performance of this amplifier (bias)
is deter:nlned by the control "Pulse Amplltude" (potentiometer
| 33-65)

: | - 2192 -
Declassmed in Part Sanltlzed Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030700180001-1




Declas§ified in Part - S_»anitivzed Copy Approved for Release 2013/01/25 : CIA-RDP80TO

0246AO307001 80001-1

: aeclassified' in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030700180001-1

et AL T AT

O

TS

A pegative pulse taken from load R3-52 is detected by the -

normally closed right diode of tube L3-i0 and, from iis load

and the stretching capacitance (RS-k7, C3-39), is appliec in

the form of a d-c voltage to the grid of the cathode follower

(Left triode of tube L3-10) and thence to the comtrol grids of

‘the i-f amplifier control tubes.

The change in bias at the control grid of tube 13-ia

leads to a change in the amplitude of the video pulse at the

" oubput vc'_:f the receiver channel. The magnitude of the

amplitude at the output of the receiver channel is usually

. maintained to within 0.9 of the cutoff level.
 sPN 202 -
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40203 /- VII. POWER SUPPLY RB6-lL
:é 33. Rfunction
R This unit is intended to supply the units of the "Kvant" range-
only radar with rectified, stabilizec voltages of: ‘
¢ 300 v, + 200 v, + 150 v, and - 150 v.
3L, Functionel Diagrev
- I The functional diagram of the power supply consists of seven
k ' . basic assemblies and is shown ia figure 89.
“f% : S then a ~ 115 v, LOC cps voltage is applied to the primary windings
'? - .of the transformers, volitazes are taken from the secondary windings
5 and fed to rectifiers designed as bridge circuits with crystal diodes
¢ type D7Zh. After this, the rectified pulsating voltages are fed to
electronic voltage stabilizers. ‘
The constant voltages are fed from the output of these stabilizers
to the plug connector of the unit.
f 35, Schematic Diagram of the Unit
E A schematic diagram of the unit is showm in figure 90. The unit
" is supplied by a ~ 115 v, LOO cps a-c voltage.
Rectifier and Stabilizer, + 300 v
The rectifier which supplies the electronic stabilizer with
L # 300 v is built on a bridge circuit with crystal diodes D7-Zh.
O SPN .
B 20l Four crystal diodes are connected to each arm of the bridge.
In order to decrease the pulsations of the rectified voltage, a
3_\ capacitor Ch-1 equal to 2 microfarads is placed at the output of the
( o . .rectifier. -
; The circuit operates in the following'manner.
E Vhen an a-c voltage (~ 115 v, LOO cps) is applied to the primary
3
j
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winding of the transformer, a voltaze of ~ 390 v is taken from the
secondary winding 3-5 and applied to the bridge.

. When terminal 3 of secondary winding 3-5 of transformer Trh-2 is
positive with respect to terminal 5, Di-17, bl4-18, DL-19, DL4=20 and -
" Dh-25, Dh~26, D4-27, and D4-28 function. ' .

At the next moment, when terminal 5 of the secondary winding is o
positive, arms Di~16, Di-15, Di-1k, Di-13 and Dh-2l, DL~23, Di-22,
and D4-21 function.

~ Thus, the rectified current passes through the load through both
half periods in one direction.

There are no filters in this rectifier. This is explained by the
fact that the property of the electron-ion voltage stabilizer circuit
is used as a filter, ' » , : '

Stabilizers of this type have instantaneous reaction to changes
~in the voltage of an external power supply, which is the rectifier,
' while maintaining at the same time a steady output voltage.
SPN - ‘ _ ‘ v
205 T Further, the rectified voltage is applied to an electroric vol-
-~ tage stabilizer which is designed as a series-connected circuit with
‘a control tube (LL-1) type 6P1P and a two-stage d-c amplifier .cube
LL-l) (6N2P), with a reference voltage supplied by voltage stabilizer
SG3S (LL-10), which is common for all electronic stabilizers of the
unit.

Let us assume that, due to an increase in voltage of the ~ 115 v
N LOO cps supply network, or as a result of a decrease in current con-
4 ' sumption, the voltage at the output of the electron-ion stabilizer
increases. This leads to an increase in the divider current, consis-
ting of resistors Ri=6, Rl~7, RL4-8, and RL-9, to a decrease in nega-
tive bias at the control grid of the right half of tube LL-2, and,
accordingly, to an increase in its anode current and a drop in voltage
across resistor R4-5. In turn, the increased voltage drop at resistor
Rli-5 causes a decrease in negative bias in the left half of tube Ll-2
and an increase in its anode current, and, accordingly, to an increase
in the voltage drop across resistor Ri-4. The voltage drop at resistor
- RL-k is in no way different than the bias of control tube Li=1, which
: determines its internal resistance. .

Lo ..
S B s S

il

R T P T PR e

» The internal resistance of tube Li-1 increases, causing an in-
i; - ' crease in the value of the voltage applied to it and a decrease in the
3 - voltage at the output of the stabilizer.

> . 2195 -
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N 206 Thus, the resulting increase in voltage will be compensated. With

: - a decrease in the voltage of the ~115v, L0C cps supply network, or

W with af increase in current consumption, the voliage at the output of

- the electronicstabilizer will be stabiiized in a similar manner.

5 ; " Resistors Rl~2 and Ri-83 serve to limit the curreni through tube
L 2 - Lh-1 (6éP1P).

2 o h Capacitor CL-2 serves to increase filtering of the output voltage.
Capacitor Ch—3 is a decoupling capacitor.
Fuse PrL-2 serves to protect tubes Ll-1 and LL-2 and transformer

!Q% L Rectifiers and Stabilizers, « 200 v and % 150 +

{% - The rectifier which sup slies the + 200 v and + 150 v electronic
gg S stebilizers is assembled ir a bridge circuit with crystal dicdes D7Zh.
i - Three crystal diodes are connected to each arm.

, The principle of operation of tne rectifier is analogous to that
described above. :

The 200 v electron-lon voltage stabilizer uses tubes LL-3, Ll-l,

fi% and Ll-5a.
ﬁé - The 150 v electron-ion voltage stabilizer uses tubes LL~6, LL-T,
- . and LL=5b.
4 sw |
207 , Rectifier and Stabilizer, - 150 v

" The rectifier which supplies the - 150 v electronic stabilizer is-
‘also designed as a bridge circuit with D7Zh crystal diodes. Each arm
"is connected to 2 diodes.

Unlike the positive voltage rectifiers examined above, the vol-
tage for the stabilizer is taken from the "minus" side of the bridge
circuit in this case.

/ o " Tube LL-8 is used as a regulatlng tube, Lh—9 as a control tube,
: and LL—lO as the reference voltage source.

The principle of operatlon and functions of the individual ele-

~196 -
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e , ments of the circuit are analogous to the above-described circuits

'E : - with on}y one exception -- in the negative-voltage electron-ion stabi-
: lizer, a decrease in supply voltage causes a decrease in nega'tive bias
as the control tube.

Resistor Rl~32 is the load resistance of voltage stabilizer LL~-10.

Capacitor Cl-11 serves to decrease pulsations of the voltage sta-
bilizer as well as possmble self-excitations of the circuit. '

S et S

SPN ‘ _ :
208 ' 36. Construction of the Unit

The powef supply unit is built in a separate mounting frame
having a shock-absorbing frame and housing.

A general view of the unit is given in figures 91, 92, 93, and'QL.

A )
P i s TR, NP Y

: The more intense sources of heat, namely tubes 6P1P (6 tubes);
(6N2P (3 tubes), SG35 (i tube), and the vitirified resistor are placed in
a section adjacent to the front panel. The capacitors are separated
from the forward section by an insulating partition.

B D e T

RN R .+ On the front panel of the unlt (fig. 91) is a fuse box and a
B o cable with a 9~-pin connector plug.

At the rear wall of the unit (fig. 91) on a brace are the crystal
- diodes, which are separated from the capacitor section by another,
- screen made of textolite.

Also on the rear wall of the unit are the control units for
+ 300 v, + 200 v, + 150 v, and - 150 v.

_ The shock-mounted frame is mounted to the housing with the ald of
o locator pins and two knurled hinge nuts. :

The dimensions of the unit are: 284 X 150 X 168 mm.
8 - Weight of the unit: L kg.

4 22 - VIII. Speed Unit RB6-5

37. Function

- This unit is designed to automatically determine the relative

=198 -
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- speed of the target and to feed the corresponding voltage to the éight: '
‘computer ASP-SNM and to the comparator unit K-8.

38. Basic Technical Data of the Unit

a. Rule for speed voltage output in mode "A":

é B . _ 4
i% Usp.(v) = - 0.1V m/sec
ki  in mode "B":

% Uo. (v) == 0,04 V m/sec
3 , SP

,i Speed is positive during approach.

b. Maximum statistical error in determihing speed:
in mode "A" == no greater than % 10 m/sec
in mode "B" -- no greater than * 35 m/sec

c. Target speed voltage is presented in a speed range from o
- 100 m/sec to + LOO m/sec.:

'~ d. Dimensions of the unit: 92 X 92 X 170 {mm]

e. - Weight of the unit: L.l kg.

39.l Functional Diagram of ‘the Speed Unit (Fig. 95)

The range voltage Uq from unit RB6-3, taken from cathode follower e
13-22b through filter R5-13, C5-9, is anplled to dlfxerentlatlng
‘circuit C5-1, RS-1.

SPN :
21)¢ : A voltage appears at the output of the differentiating circuit
- " which is proportlonal to the rate of change of the voltage at the
input of the circuit. Since a range voltage is applied to the input,
the output will provide a voltage which is provortional to rate of
~ approach or withdrawal of the target (fig. 96).

-The magnitude of this voltage is small and must be amplified to
the required value. Since the speed voltage is constant or changes
- .slowly, a d-c amplifier must be used for this purposc.

- 202 -
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The presence of drift makes it impossible to use ordinary d-c
amplif%er circuits, and, therefore, a special amplifier was designed.

i The amplifier consists of a balance converter based on tubes
~ LS-1 and L5-2 (type 6S6B), a vhase detector based on tute L5-3 {6ZhlB),
and a cathode follower -- tube L5-L, type 6S6B. '

" The amplifier encompasses a feedback circuit which increases its
- operating stability and provides a constant amplification factor. The
value of this amplification factor is determined by the feedback cir-
cuit and is equal to 8. .
The speed voltage passes from the output of the phase detector =
through cathode follower L5-k to the sight computer ASP-SHM and to the
comparator unit X-8. -

SN .
216 L ~ Capacitor C5-8 is used to smooth speed voltage fluctuations.

~ During the setup time of the speed voltage, equal to 1 second, capaci-
tor C5-8 is disconnected. If this were not the case, the setup time
would be considersbly greater.

LO. Description of Schematic Diagram (Fig. 97)
A voltage proportional to the range to the target is applied
" through filter R5-13 and C5-9 to the differentiating circuit C5-1 and
R5-1, at the output of which is produced a voltage proportional to the
'speed of the target. This may be explained by the fact that, at the
output oi‘ such a circuit, the voltage is expressed by the relatlonsh:.p‘
d U4
U = ln. C
| out. 1t R
This condition will be satisfied within a time corresponding to
(3 # L) RC (fig. 96); since, when the station is operating in mode "A"
U in, = 95 = —5g~  then,
d U in, - _ L 4D .
S dt | 20 dt
correspondingly: ' 1
i . ‘ U ou‘b. = - RC dg .
;orh : L ' -6
217 : -Since: RC = v1-106- 0.25°10 = 0.2% sec,
o | U gy, = 24D
out. 80 4t
| - 20y -
CRrn 50X1 HUM
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3 €52 ¢5-3 54 RS-4 ‘
%R‘S-l o.cipg ooipt 3300pf 390 KO- -
. = = = ﬂ Pos, | GOST-VTU Designation and Rating [lc
desig] specs. type
; === Tr5-2 RS-1 |VPL675006 Res PTU-1-140t 1% 1¥a 2
105 : R5-2 [0Zh0L670037U [Res.¥LT~0,5-100ks-1I-3 | 100 kA | 2
OO o 15-3 10ZhoL67003TU |ResMLT~0,5-51kA~II-B S1 kn |1
+27v | L Rs-13 RS- 10Zh0L67003TU |Res. LT-0.5~3¢0kn~II-B 390 ka {1
U g 36 Ko RE-B R5-5 {VPl67500L  [Res.PTU-0.5-12ka £ 1% 12 ka |21
rang DICS—-9 10 XQ R5-6 |vPL6T7500L Res.PTU-0,5-100kat1% 100 ka | 2
shaed | 6 =TT _ R5-7 0Zh0L67003TU [Res . NLT-1-33ka~1I-B 33 ka |1
+ 200 v 7 LeL Le2 B3 L ek e T a0 5 Gatis | 2.6 v |3
oo : e - 2hOly esLT-0.5-5.0kn-11-~ .
}?‘%&ﬁ%’ 8 54 e 652 éznid %@ €368 | p5 10 [0zn0l67003TU [Res  MLT-0. 5-16kn-TT-B 16 ka |2
soeed 1 g 035;4 0 4 R5-11. [07h0L6T7003TU [Res JMLT-1-51ka~11-B 51 kn {1
speed |y, : R5-12 [0Zh0L67003TU |es HLT-0.5-100kn~II-B | 100 kA |1
2EEO  R5- , C5-1 [UBOLGLOLSTU |Cap.HPG-P-250-0,25-1 0.25 pf] 1
e e L B I e N el R e o S s
unpeed 12 100 KL N7 C5-3 |UBOWG20LTTU ap«BGM~T=1--0,01 pf- . »
- 13 R5-2 R53 S.6Ka !}% []% €S-l [UBONG20LTTU |Cap,BGH-T-1-3300pf-IT = | 3300 pf}1
S TORT T ICORG Bk | . KO 1c5-5 [0Zh0Li62022TU |Cap JMBGP=1~200-A-0,5uf=1T 0.5 mf |1
M 1 Rs7 : €5-6 0Zh0L,62022TU |Cap HBGP=1~200~A-2-11 2pf |2
1 33K Nes.s C5-7 |02h0L62022TU |Cap JMBGP=2-200-A-1-1T 1pf |2
16 T § 'ag/';( C5-8  |02h0Li62022TU [Cap JHBGP=2-1;,00-A=0,5-IT | 0.5 mf |1
571 v6-\ RS- RS-6 €5-9 [02h0 (?) = |Cap.BGH-2-400-(?) () |1
¢ IR0 153 Pvornes | masmve 665 b
-2 R 3165¢ Radiotube
L5-3 JUTUOL31.655 - |Radiotube 6ZhlB - 1
{ ~ LS-l JUTUOL31655 _Radiotubc(e c;)s(aB 6 1
i5-13 ? Res. ? 36 kn |1
RE-2 Tr5-1 [6Yali71),03)y |Transf. (?anode cur?) B 1
v - ITr5-2 {G(?)-820-000| Transformer 1
EN) CE-8 RS5-1 [Tul718121 Relay RSH-2 1
& L o= RS-2 [Yul718121  |Relay RSH-2 1
] - ) .
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The given value of speed is determined by the relationship:

| o 14D

/ Ve -t

-f,f;f " This also explains the need for an amplifier with an amnlification

i A factor : Usp '
- L L K= ——x = 8.

{.’J . . ’ Ucuto

Whe:q the station is operating in mode "B*

4 u in. = 195 = —?96'_ )

B dUin. 249

at 5C 4t

Accordingly: oy 1 49

out.= - Tg5— R IFF

AN L e
L e R D s

-Since the time constant has not changed,

: a , T ) - RC = 0,25 microfarad
o L U ggp= = = 49
I out.® = 5 d%
4 ew ‘ 200 4. |
218 ' - Since the amplification remains as before, thc speed scale in
“the "B" mode will equal:
B Lo U out.

USP. =Uout. 8 = - 0.04 V

An L-shaped filter Ry, Cy is introduced for the purpose of elimi-
nating extraneous influences found in the range voltage.

1 "~ The computihg circuit is also a d-c -a'mplifier with an amplii‘iéa—'-_
| tion factor equal to 8.

‘ The necessity of obtaining a linear characteristic and stable
‘operation of the amplifier led to the use of a converter at the output
of circuit L5-1 and L5-2 to convert the d-¢ voltage to LOO cps signals
. “and to the realization of a basic gain in alternating current. Subse-
i ‘quent reverse conversion is accomplished by a phase detector (L5-3).

/\ ' - " In the search mode the control grid. of L5-1 of the balance con-’
SN - verter is connected to ground and the voltage at the grid is equal to
:‘ - 207 - .

3 QReERT 50X1-HUM
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zéfo, The latter is also the case when locking on a'stationéry tar-
get, wgen the range voltage does not change.

The voltage at L5-2 is also equal to zere, while the currents
flowing through the right and left windings of pulse transformer Tr5-2
. are equal in value. There is no a-c voltage at the output winding of ., -
) .» TI'S"Q. . -
SPN - ‘
220 An a-c voltage (100 v, LOO cps) is applied to the screen grid of
A phase detector from a special winding of transformer Tr5-1. During the
positive half of the voltage cvele at the screen, the tube opens and.
. current flows through the anode ecircuit. During the negative cycle,
- . the tube is closed and current ceases to flow. ' ‘

Capacitor C5-6 smooths the voltage pulsations ab the anode, The
operating conditions of the tube are selected in the given case so
that the voltage at the anode of L5-3 is equal to zero (this is possi-
ble since the cathode of L5-3 is supplied by the - 100 v source). ‘
- This voltage is applied to the grid of cathode follower LS-l. A zero
.. voltage is fed from the output of L5-l through feedback diyider R5-6,
R5~5, and R6-6 to the grid of L5-2 and to the sight circuits. S

. When tracking an approaching target the range voltage increases.
The derivative of this increasing value is positive and, therefore,
the voltage at the left grid of the balancing amplifier increases to a

. certain positive value. This value will depend on the closing speed.

Due to the increase in voltage at the grid, the current in tube
L5-1 increases in comparison with the current in the right half. These
currents cease to compensate for each other and an a-c signal appears
at the output of Tr5-2. The middle point of Tr5-2 is supplied by an
a-c voltage (200 v, LOO cps) from transformer Tr5-1. The a-c voltage
from the output of Tr5-2 is applied to the grid of phase detector L5-3.
SPN o : ‘
209 . i As may be seen from figure 98, the phases of the signal voltage
" and the voltage at the screen grid of L5-3 are, in this case, in
opposition. This leads to the fact that, during the positive half of
~_ the screen voltage cycle, the voltage at the control grid decreases
~-and the anode current of the tube also becomes less, while the voltage
~at the anode increases. ' ' -

The increase in voltage at the anode is transmitted through L5-3
~ to the.sight. In tracking a receding target the voltage at the con-
- trol grid of L5-1 is negative and the phase of the signal voltage at
"L5-3 coincides with the phase of the reference voltage. :

- 208 -
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The anode current of LS—3 increases and the voltage at the anode
-~ and at the output of the circuit drop. The values of the voltage at
- the output become negative. In order to obtain a linear transfer

characteristic, the entire circuit encompasses a feedback circuit 1n
Vthe form of divider R5-6, RS-5, and 26-6.

Due to the high "internal" galn, the transfer constant of the
entire amplifier is determined in the basic feedback circuit by:

K':__..I.(_Q_..

l-vi{oﬁ ?

‘where: K - the transfer constant of the ailificr wita feedback;

K.~ the transfer constant of the sarme « o.ifier without a
feedback eircuits ' '
P - the feedback factor.

. : In our case K, &= 1,000.
SPN - -

223 f;f;"_ﬁ?afp_'f JB - _B5-5 + RE-6 _ o 1
‘ B RS-L + R6-6 + R5-5 8
" Thus: 1,000
| TrimmTt o

Since the scale (slope of the characteristic) of the speed vol-
tage depends on the value of the transfer constant, it may be controlled
- by changing § by means of Rb6-6.

Null control is accomplished with the aid of variable resistor |
R6~10, which balances the currents in L5-1 and L5-2.

, To decrease speed voltage fluctuations, which will occur because
~of fluctuations in range voltage, the smoothing filter R5-6 and C5-8
'is introduced 1nto the feedback circuit.

The prinéiple of operation of the filter is based on the fact
that, in the given case, the feedback factor for the high-frequency
components of speed voltage will be considerably greater than 8, since
the equivalent resistance of €5-8 will decrease with an increase in
frequency and will become less than R5-6.

o ‘Accordingly, the amplification factor of the amplifier for high-"""
- frequency components decreases and fluctuations do not pass to the

<210 -
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N
;(i,‘ » .output of the circuit.

ii v' : A/aelay in switching on the filter is necessary in order to de-

. crease the setup time of the speed voltage.

SPN ‘ ,

" 22L - - In the differentiating circuit 3 = 0.25 sec. .Hthout consider-

' , . ing the filter, the setup time is 0.75 + 1 sec., and with the filter
1t reaches greater values (RC of the filter = 0.05; LRC = 0.2 sec,

" considering gain, RCoquiv. = 8 X 0.2 = 1.6 sec).

b ‘ . In the search mode a search voltage will appear at the input of
L : - the differentiating circuitwhich will fluctuate between 25 and 185
T ; .~ volts. Uhen locking-on is achieved, the voltage will correspond to

" the range to the target. :

~~ In order that the unit will not e overloaded by large voltages
while in the search mode (scanning rate = 3,000 m/sec), the grid cir=
.cuit of the input tube of the balance converter LS5-1 is connected to
o . . ground by contacts 1;2 of relay RS-1 and opens only at the moment of
L -~ - lock-on, while, simultaneously, contacts 3;li of the same relay send
P \5 ' . a lock-on signal to the sight ASP-5NM.

§. % _ ”, 3f. ' Ll. Construction

; o The speed unit has a cylindrical shape with a maximum diameter of
. 92 [mm] and a length of 170 [mm). The unit is dust~ and moisture=-
* proof.

- : - . Located on the front panel of the unit are tubes with rubber

4 SPN "~ seals protected a perforated metal casing, and the connecting cable

225 - with hermetically sealed bushings located under the protective face
'~ plate and shield. (Fig. 99).

1-' Perpendicular to the front panel is the mounting frame which has
cutouts of complex shape.

On the top of the mounting frame (fig. 100) are located: the
power transformer, a type RSH relay, an interstage transformer
‘ TI-87-0-000, type MGBP capacitors, type MPGP capacitor for the dif-
i ferentiating circuit, and a wiring panel.

fj; H Precision resistors are located on the bottom of the mounting
i ' frame (fig. 101). - . ‘

- S The unit has a cylindrical housing with a sealing flange.

- 211-
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Sealing is accomplished through the use of a rubber gasket be-
43 A _ fween the front panel and the flange of the housing. ‘The unit has
q ~ removable holding straps.

AN
./

-The weight of the unit is 1.l kg.

cdosw |
- 228 S o IX. Control Panel (K-6)

- 2. Function of Control Panel

i : : The control panel is the center of all the basic controls of the
: set and is the control point from which is measured the voltage at the
"sensitivity" potentiometer of the automatic lock-on device. In addi-
tion, the "time relay" which serves to delay cutting in of the high °
-voltage in unit,RB6-2M, and the circuit switching relay for the opera-
. ting modes of the set are also located on the control panel. :

Pl .
Leieu ko vz iyl e

L hnti

L3. Schematic Diagram of Control Panel

R

V_A schematic diagram of the control panel iz given in figure 102.

Fuse PR6~2 (5 a) is.iccated in the 115 v, LOO cps circuit-breaker.
When the current consumed by the sight or the radar in the 115 v,
LOO cps circuit exceeds S amperes, fuse PR6-2 blows the circuit-break=-
er in the network.

_ Fuse PRo-1 (10 a) is located at the breaker for the 27 v circuit.
- . Vhen radar or sight current exceeds 10 amperes in this circuit, fuse
_ PR6-1 breaks the circuit.

The "AFC Gain" potentiometer serves to regulate the initial bias
at the control grid of the i-f amplifier tube of the AFC circuit.
Capacitor C6-2 blocks high-frequency current from resistor R6-3.

o SPN

5 229 - The "Sensitivity" potentiometer R6~13 and resistors R6-12 and

. ~ R6-1L create the necessary level at which the ‘automatic lock-on cir-
2 . cuits begin to operate (see the description of the automatic lock-on
' circuit of range unit RB6-3), '

A , ' The "Range Zero" potentiometer (R6-15) and resistor R6-16 comprise.
© ! ’ a divider from which is taken the voltage for regulating range zero in
the "Fast Sawtooth" generator, E :

Potentiometer RS-11 is located in the grid control circuit of the

P e

| : C =2 - : .
. : ' | 50X1-HUM
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N

fast sawtooth generator and regulates the range "Scale" in mode "A",
3 o "otentmmeter R6~17 regulates the range "Scale" in mode "B,

Potentiometer R6-6 is located in the feedback network of the cir=-
- cuit which provides the speed voltage and serves to regulate t.he
; "Speed Scale."

v Potentiometer R6-10, resistors R6~8, R6-9, and capacitors C6-3,
- . Cb=li are placed in the cathode circuits of the amplifier used in the
- speed processing c:.rcu:l.t. Potentiometer R6-10 regulates the speed
ﬂzem t .

The purpose of relays R6-1 and R5-2 is to delay cutting in of the
- high voltage for the period of time necessary to warm=up the modulator
- in the receiver-transmitter unit. Relay R6-1 is a thermorelay; R6-2 is
' an electromagnetic relay. S

E SPN -~ A voltage of 4 27 v is fed to the winding of R6-2, wrlch closes
230 - - the hlgh-volta,cre circuit (contacts 7-12), through the normally open
T ’ contacts of relay R6-1 (coniacts 3-lLi).

R N R P A T

5

‘When the toggle-switch "stants:.ya" [set] on the sight is switched -
.- on, a voltage (~115 v, li00 cps) is applied to unit RB6-l, where the
4 . 7 supply voltages of the set are produced. A - 150 v voltage is fed to
T . thermorelay R6-1. The operating time of the thermorelay is 2.5 to
- 3 min, V%hen the relay operates, contacts 3-l close and + 27 v is
applied to the winding of relay R6-2, operating this relay and closing
- contacts 7-12. '

: After this, theé high voltage may be turned on by means of toggle-
-~ ~switch "Radio-Optics'" located on the control panel of the sight. When
N D . this switch is turned on, a voltage of ~ 115 v, LOO cps is applied to

: ~ the primary winding of the high-voltage transformer in unit RB6=~2?M
and signals that the high voltage is on.

Fuse PR6~-3 (0.5 a) is located in the high-voltage switching cir-
cuit. If current consumption in this circuit exceeds 0.5 ampere,
_the fuse blows and the circuit is opened.

Relay R6-3 serves to sm.tch the radar circuits between modes
“"A" and "B".. In mode "A", when the relay is de-energized, the range
'voltafre is aopl:x.ed to the sight according to the rule:

D
Uy =195-"5*0—,

- (contacts 11 and 6), the circuit R6-17, R6-18, R6-19 is shorted (con-

|
i - 216 -
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”iji N tacts 9-1), and the ferrite switch switches overation of the antenna -
: .. to wide beam (contacts 12-8 and 10-3).

4 SPN Y | .

423 ' With the presence of a mode "B" signal, relay R6-3 operates and

disconnects the range voltage from the sight circuits, applying it to
r . - unit K-8 (contacts 11-5). The network R6-17; R6~18; R6~19 is connec-
2E N : . ted in series with the potentiometer "Range Scale A," following the -
E ~ rule: , o
L U, = . _2__
4= 195 0

- - Simultaneously, the ferrite switch switches the antenna to _
O narrow beam, Resistor R6~21 (100 ohms)serves to measure the currents
K : of the ferrite switch in moth modes. . '

&

o Resistors R6-7 and R6-20 provide the required magnetization -
N S .current for the ferrite in both modes. -

lk. Construction of Control Panel

(Figures 103, L) .

e The control panel is made of a box chassis and a housing which is .~ .
A - . fastened to the chassis by 5 screws. On the front panel of the unit
L . are the following: '

S _ a. "Sensitivity" potentiometer
SPN . b. "Range Zero" potentiometer
232 - " c. “Range Scale A" potentiometer
SR d. "Range Scale B" potentiometer
- e. T"AFC Gain" potentiometer
f. "Speed Zero" potentiometer
g. "Speed Scale" potentiometer
h. "115 v, 5 a" fuse
i. 115 v, "V.N." [High-Voltage], 0.5 a fuse
Jje "27 v", 10 a fuse '

o At the bottom of the unit is a cable which connects to an inter-
~ mediate cable with the aid of a type "R" connector with 28 contacts.

I L

Dimensions of the unit: 170 X 110 X 78 mm. -
Weight of the unit: 1.5 kg,

L
E

_. S %0 =217 -
'fé :
3
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23 » Y X. Comparator Unit (X-8)
| 45, Tunction
f The comnarator is designed fors
E . ' a) oupplylng a present-“ange-to-target voltage to the pilot's
E - range 1nd1cator "UD-1" following the rule:
3 ' | J range (volts) = 3.75-D (km).
3 b) Automatically comparing present range to target with the per-
5 - missible . launch range of homing missiles K-13 anc¢ supplying a trigger
» 'sighal to the green light "Launch" located on the pilot's instrument
7 panel. ' :
'@ p ~¢) Signalling when withdrawal-from-attack range has been reached
3 : (uhe red light "Pull-Out" lo~ated on the pilot's instrument panel)
:E d) Feeding 2 d-c¢ voltage (+ 27 v) to VRD-2A.
A S _ . ' _ o
R . Switching the circuits of the unit to operating status is accom-
| . plished automatically by lock-on and mode signals.
E :E , ._ - . 6. Basic Technical Data of the Unit
BRI : : :

CG : : a) The operatlng range supplied to the pllo*'s range indicator
B "gD-1": 0 + 8 km :

% b) The relationship of present-range-to-target voltages supplied
b - to the pilot's range indicator is given in:itable #l.
3 - Table #1
E SPN — ; : _— :
K 1236 o . - D {range] (m) ' ' Uy (v)
i R o Y L o)
3 - - -+ 1,000 o 3.75
RN S 42,000 : 7.50
3 ' ' -3,000 : : : 11.25
I | . - 4,000 | © 15.00
3 N : . 5,000 o 18.75
N B IR _ . 6,000 - . 22,50
= - - 7,000 . - 26.25
\j(*\ S , 8,000 _ °30.00
* { e 219 -
[ e ' cPADDm - 50X1-HUM__
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‘ —y ' : c) The relationship of mthdrawal—from—attack s:.gnal (pull—out
» s:rgnal) ’oo range-to-target:
. j o o - 1,000 m £ Dpull-out £ 1,150 m
jr; © " . d) Dimensions of the unit: 159 X 109 X 90 [mm].
a | »'e) ‘Weight o_f the unit: 1 kg.
, )47 Descr;ptf.on of Operation of Unit dccording to
~$ R Functional Diagram
4 | |
K A functional diagram of the unit is given in figure 105.
’ The permissible range voltage (uy ) from the output of VRD—2A
a - " and the present range voltage (L= 195 - _]52_ ) are fed through the .
_fﬁ? ';,_3 B .cathode follower to the comparator tube L8-2, which is closed in the
B - ~ initial state.
, The moment of launching the missile is determined from the
S - 'equallty )
) S bores & Dper
SPN. i
237 - VhenUy pres Uép o> tube LB8-2 opens and the vol'bage at its

R ' anode drops suddenly. At the same time, the voltage at the grid of
o . the tube of relay L6-3a decreases, the tube closes, and the relay,

"~ which is connected to the anode of the tube by its normally closed
- contacts, turns on the green light “Launch.?

_ The "pull-out" circuit consists of a precision divider to which
~is fed, on the one hand, the present range voltage and, on the other,
 a negative voltage of - lSO v.

: The voltage from the divider is applied to the grid of tube
L8-3b, to the anode of which is connected the pull-out signal relay.

1~ The tube is closed in its initial state.
¥ With the arrlval of a lock-on 51gnal and when the range voltage
4~ - . has reached a value equal to a distance of 1,000 + 1,150 m, the tube

" opens and the relay operates. The "Pull-Out" light on the p:r.lot's
instrument panel turns on.

220 -
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The circuit used to convert the present range voltage to the vol-

tage which is applied to the pilot's range indicator consists of an -

. operational amplifier in a negative feedback circuit.

‘ The’ present range voltage, which is applied to the input of the
- . operational amplifier, changes from 195 v to 35 v with changes in range
. from O to 8.km; that is, it changes according to decay law.

. , , - In connection with the fact that the full deflection current of
- SPN the pilot's range indicator is equal to 10 ma and the resistance of the
238 - instrument is equal to 3 kilohms, it is necessary that the voltage in

. ‘the indicator change within limits of O to 30 v with changes in range_v'
. (Dpres) from O to 8 km; that is, according to an increasing law. -

Conversion of the law to a range voltage scale is accomplished by -
_the operational amplifier which sends a range voltage in the necessary -
scale to the pilot's indiecator. : P

L8. Description of Operation of Unit According to

Schematic Diagram.

- A schematic diagram of the unit is given in figure 106.

_ When the set is operating in mode "A", relay R8-5 is in the re- o
_-leased position. In this .case the circuit of the range instrument is .
" open. ' S

_ In the absence of a lock-on signal, relaysi8-3, RS-l are in the
. released position. , S

The range instrument and "Launch" signal circuits are open and
. part of the divider of the pullfout circuit is connected to ground. .

In the'presence of a mode "B signal and a lock-on signal, the
"relay operates and the circuit becomes operative. :

The basic funétibn'performed'bylthe unit is the comparison of two
voltages: -~ . . . . L : . .
7 SJJ pres §upplied'byjthé range unit, and \liper"' taken from po-

. tentiometer VRD-2A. . -

. taken'from'

The present range voltage in the scale W= 195 - de,

T -223 -
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f? 240 unit RB6-3, flows through cathode follower L8-1 (a) to the precision
: divider, R8-33, R8-3L, R8-35, to the other end of which flows (also
through the cathode follower L8-1 (b)) the permissible range voltage
taken from potentiometer VRD-2A. The control grid of tube L8-2, a
- pentode with high transconductance and a high-resistance anode load,
is connected to the middle point of the divider; therefore, the slight-
‘est change in the voltage at the grid with respect to the cathode will
-cause a sharp change in the potential of the anode. :

Tube L8-3a is open in its normal state.

The ‘operating condition of tube LB8-2 is selected so that when
voltageLL; reg 1S greater or equal to Uy .., the tube opens and a
voltage is suddenly applied to its anode. ;he drop in voltage through =
divider R8-7, R8-8 is applied to the grid of tube L8-3a. The tube
closes and de-energizes relay i8-1. The green light "Launch" on the

- pilot's instrument panel is turned on. The witadrawal-from-attack
, circuit consists of a precision divider and tube L8-3b; the anode of
., this tube is connected to relay R8-2. One side of the divider is
supplied by a voltage of - 150 v and the other side by the present’
- rapge voltage.

In its initial state, when there is no lock-on signal, part of
the divider is grounded through contacts 3 and 4 of relay R8-L, and a
‘negative voltage from R8-13 is applied to the grid of L8-3b, closing
the tube to current flow.. :
SPN .
2l ' With the arrival of a lock-on signal, relay RB8-L operates and
© - the divider is disconnected from ground.

"Now a range voltage flows to the divider. Vhen the range voltage
equals 175 ¢ 172 v [sic], corresponding to a range of 1,000 - 1,150 m,
' the potential at the control grid of L8-3b increases untll the tube
opens and relay R8-2 operates. The red light "Pull-Out' on the pilot's
" instrument panel is turned on. '

In order to check for errors in the comparator circuit and the
g : pull-out range circuit during ground checkout, a calibration signal is
3 - taken from the control instrument KPK. In this case, relays R8-7 and
A ' : R8-6 will operate and send voltages from XPK to the input of the com-
-4 parator circuit, simulating permissible and current range voltages.

The circuit which supolies the range voltage to the pilot's range

indicator is designed with tubes L8-l and L8-5. The true range voltage’
‘changes from 195 to 35 v; that is, the voltage drop will equal 160 v.

-225 -
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The voltage applied to the range.indicator must change from O v to
-30 v; that is, the voltage drop to the indicator is aoproxlmately 5
.tlmes less,

"f} S This condition determines the scale of the operational amplifier,
: : : whlch is set by the ratio of the arms of divider 18-16, R8-17.

For precise adjustment of the scale, the d1v1der is connected to ~
potentiometer RB8-16, the center point of which is comnected to the
grid of tube L8-5.
s SPN . . :
1 2h2 ‘The 6perational amplifier represents a servo system with strong
S - negative feedback.

Tube L8-5, a pentode with high gain, picks up the smallest
changes in voltage at the center point of potentiometer R3-16 and,
after amplification, feeds the voltage through divider R8-20, 38-21 to
the grid of cathode follewer L8-lLb.

3 R A chanoe in voltage at the cathode of L8-Lb causes a chanbe in

the voltage drop across RB-17 so that the voltace at the center point
of potentiometer R8-16 will always equal zero. It :n example, let us
assume that the voltage at the cathode of L8-La decreases; then the .
potential at the control grid of L8-5 decreases, the voltage at the
anode of this tube 1ncreaoes and is fed through divider RE8-20, R8-21

to the cathode follower LE-lb. The increase in voltage at the cathode
- v ~of LB8-Lb causes an increase in the voltage drop across R8-17 so that

P ~the voltage at the center point of potentiometer R8-16 will equal zero.’

, On the other hand, if the voltage at the cathode of L8-La in-

L ' . creases, the voltage at the cathode of L8-Lb decreases to a correspon-
ding degree and the voltage at the center point of potentiometer

R8-16 will again equal zero.

' The range voltage in the necessary scale is fed to the pilot's
- range indicator.

g SPN Tubes L8~6 and L8~7 form a rectifier with electronic stabiliza-

243 . tion for supplying VRD-2A with a d-c¢ voltage of 28 v. Potentiometer

: - RB-L1 (VRD), located on the front panel of the unit, sets the output
voltage of the rectifier.

B - : o :_ '_b“h9.  Construction of the Corparator

ﬁ\u/s“* nhe comparator unit is built in a box chassis, one wall of which

< 228 -
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' forms the front panei., All parts are mounted on plates to provide
{gg§ agcess to the parts uhen replacement may be necessary (fig. 107, .
'niilrf:-;:' é;ifThe hous1ng is fastened to- ‘the chassis with screws.
| .- :"iOn‘the front panel of the unit are the following:
‘!Zi)""Range Zero" potentiometer (Q-Zh)
) 2) }"Range Scale" potentiometer (1-16).
 ;3)“'"Pul1-Out" potentiometer (R-12).
M-zh) v"VRD Calibration" potentiometer (R-ll).
'5)  six control points. |
’6) Two terminals: "Out. D" and "Out. VRD", which can be used -
,,v;'to check the comoarator and pull-out channels in the aireraft or in
";the ‘absence of VRD-2A. :
‘The unit is connected to the 1ntermediate cable of the radar with -

" . the aid of a cable (attached to- the comparator) terminated by a 32- S
contact plug 'byoe 2RM. -

e . . 50X1-HUM

te—e LT
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SPY .
, <:>2h6 : - /_' - XI. Control Instrument (KPK)

50. Funection

The control instrument KPX is designed for measuring the basic -
.. parameters of the radar, controlling its circuits, checking range
- calibration, accurately measuring the range voltages in both modes by
- the compensation method, as well as for measuring pull-out range and
and errors in the comparator eircuit in unit X-8.

51. Pechnical Data

,' 1. ”Voltage control:
~a. 115 v, LOO cps - (scale 300 v)

be ¢ 27 v ~ (scale 30 v)

Ce % 300 v ' | (scale 300 v)
d. « 200 v . (scale’ 300 v)
e. + 150 v ~ (scale 300 v)
f. =150 v ~ (scale 300 v)

- Measurement accuracy for all scales is no less than ¥ 2.5%, -

.2. Current control: .

a. Receiver crystal current ’ scale 2 ma) o
= e - ( "50X1-HUM
B b. AFC crystal current = . (scale 3 ma)
c. Magnetron current . o (scale 3 ma)
d. " Ferrite switch current . : (scale 60 ma)

Measurement accuracy for all scales is no less than ¥ 2.5%.

217 ' g - . The Control Instrument Provides for:
C - a. Manual gain control (MGC) within limits of not less than

0 £ - 12 v in the "MGC" position of toggle-switch MAGC-MGCH. .
229 -

4 o o | ——— ~ 50X1-HUM _
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b. Manual frequency control (MFC) by changing the voltage in the
reflex %lystron within limits of not more than - €0 v and not less
than - 120 v in the "MFC" position of vogsle~-switch "MFC-AFCH,

. The Control Instrument Calibrates the Following Voltages by the

R A

v

f}% _ o . - Compensation Hethod:

- a. Range voltage in mode "A" at the points: 500 m, 1,000 m,
1,500 m, 2,000 m, 2,500 m, and 3,000 m.

I VIR
AR D QI

. b. Range voltages in mode "B" at the points: 500 m, 1,000 m, |
i I 1,500 m, 2,000 m, 2,500 m, 3,000 m, 3,500 m, l,000 m, 4,500 m, 5,000 m,
« ‘and 5,500 m,

‘Measurement accuracy is not less than ¥ 1 m.

52. Components of the Instrument

.; The following components are included:in XPK:
a. The KPK instrument proper (GN2.761.057.)

" b. Ultrasonic calibrator UiKM-1.

;; r _ B - ¢. Two connecting wires with plugs.

ijw ' 4 Coaxial T-junction for connecting UKKM-1. -

53, Description of the Operation of KPK Accordine to

'Schema%ic Diagram (Fig. 109)

k2

1 - The control instrument KPK consists of two basic assemblies:

" &. The control board, similar to RB6-PK.

b. The compensation measuring assembly.

Description. of Schematic Diagram of Control Board

The following set parameters may be checked with the aid of the

oo _7230 -

4 : - | o - | 50X1-HUM.
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i' : : '
§_<:j ) - control board:
o ¥ a. Voltage 115 v, LOO cps
U c. ™ . +300v
O 4 om0 4200
I | XN SR +150 v
. f. W =150 v
f% g. TKI © . “crystal current of receiver channel
i g . -
g hW. TK II * - crystal current of AFC channel
_é 1. T magnetron current
P :E : o 3. U4 voltage proportional to range
{ LY .
. k. F.K. currents of ferrite switch
B - In addition, the control board provides for manual control of
] ‘gain (MGC) and manual regulation of voltage at the klystron repeller
b ~ .in the AFC channel. ' ' -
, % The control board circuit consists of two functional assemblies:
f; ff _ The assembly for measuring the parameters of the set, which in-
Ly ~ cludes the wafer switch "Mode" (V1-11P2N) and instrument IP-1 "Mode"
- . of the VA-L6 type.
% e The assembly which provides for control of the set and consists
Do : of two toggle-switches "AFC-MFC" and "AGC-MGC" and two dividers, which
{ L - . include the "Tuning" and "Gain" potentiometers.
& R The parameters of the set are checked in the following manner:
RN B | :
vy 2h9 -+ a) 1In checking the ~ 115 v, the voltage passes from two contacts
o , Sh-1 of KPK through resistors R3; Rli¢ and crystal diode D-1, under-
I D going half-wave rectification, to wafer switch V-1 (a) in position
L] o n~ 115 v" and thence through instrument IP-1 "Mode" to V-1 (b). From
i(f}i , wafer switch V-1 (b) the "~ 115 v" voltage is applied to contact 3 of
] . Sh-l of KPK. Resistors R3 and R are selected so that the full scale
i: »\ N : » - . '. . .
T R :
L 50X1-HUM
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TIPS

A equals 300 v.

. R bf The "+ 27 v" voltage is fed from contact 5Sh-1 to wafer
 switch V-1 (a) in the position " 27 v" and throuzh instrument IP-1 to
V-1 (b);"from the wafer switch, the "+ 27 v" measuring circuit is con-
- nected to ground through resistors RlL and R15%. Resistors RllL and
R15% are selected so that the full scale of the instrument is 30 v.

i - v) "+ 300 v" is fed from contact 16 of connector Sh-1 to wafer
- switch ?—% (a) in the position "+ 300 v" and through instrument IP-1
. - tO V-l : b .

From the wafer switch, the "+ 300 v" measuring circuit is con-
nected to ground. through resistors 9%, R10, and Rll. These resistors
are selected so that the full scale eguals 300 v. '

O AN
P II E r

s - g) "+ 200 v" is fed from contact 15 of connector Sh-1l to wafer
RS . switch V-1 (a) in position "+ 200 v" and through instrument IP-1 to

32 - .. V-1 (b); the "+ 200 v" measuring circuit is connected to ground from
gy T-L (0) througn Rgw, KIO, and A1. (300 ¥ scale).
o d)  "150 v" is fed from contact "11" of connector Sh=l to wafer

250 .
o - switch V-1 (a) in position "150" and through instrument IP-1 to V-1 (b).
- The "+ 150 v" measuring circuit is connected to ground from V-1 (b)
through R9#, R10, and Ril. (+ 300 v scale).

ve) "= 150 v" is fed from contact "13" of connector Sh-1 to
s _ wafer switch V-1 (b) in position "~ 150 v" and through instrument IP-1
A , ' ~to V-1 (a). From V-1 (a), the "= 150 v" measuring circuit is connected
- to ground through R9#, RLO, and Rll. (- 300 v scale). '

zh) "IK I" is fed from contact "8" of Sh-1 to wafer switch V-1 (a)
E in position UTK I" and through instrument IP-1 to V-1 (b). From V-1 (b),
o the TK I measuring circuit is connected to ground through resistor
R-12%. This resistor is selected so that the full scale of the instru-
-ment equals 3 ma.

st
S DA

o z) "IK II" is fed from contact "9" of Sh-1 to wafer switch
Y V-1 (a) in position "IK II" and through instrument IP-1 to V-1 (b).
ok : " From V-1 (b), the TK II measuring circuit is connected to ground

: through resistor:R-12%. (3 ma scale). T :

g i) "T.M." is fed from contact "10" of Sh-l through resistors

, - R-1, R-2% to wafer switch V-1 (a) in position "T,M," and through in-

S T - "strument IP-1 to V-1 (b). The T.M. measuring circuit is connected to
iy ground from V-1 (b) :

FE T URTE

17 =232 -
I o . 50X1-HUM
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Resistors R-1 and R-2% are selected so that the full scale ‘equals
3 ma. / E : ,

k) "Ud " passes from contact "7" of connector sh-1 to wafer

' switch V=1 (b) in position "U4 " and through instrument IP-1 to V-1 (a).

From V-1 (2), "UJ4 " is fed through R5 to point + 195 v of divider R8, - -

- Ré* and R7.-

"With a range voltage equal to + 195 v (range equal to zero), the:
pomter of instrument IP-1 remains at zero. At other ranges, the in- .

.strument measures the range voltage in volts (150 v scale).

1) "R passes from contgct "6" of connector Sh-l through re-

sistors R22# and R21 to wafer switch V-l (b) and through instrument

IP-1 to V-1 (a). The current measuring circuit of the ferrite switch
is connected from V-1 (a) to + 27 v. Resistors R22# and R2l are selec- ‘

~ ted so that the full scale equals 60 ma.

Manual Gain Control and Manual Frequency Control

Manual gain control (MGC) and manual frequency control (MFC) are

“accomplished in the following manner:

. Divicders RlLé*, R1L7, R18, and RL9% are fed by - 150 v through

. toggle-switches V1 and V2, ‘I‘he dividers are designed so that a vol-
‘tage regulated from - 30 to - 120 v is taken from potentiometer RL7
(MFC) and a voltage regulated from 0 to - 12-v is taken from poten‘c.lo-
* meter R20 (MGC)

G233 .
- | 50X1-HUM"
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4 sew 252 ©  DESCRIPTION OF THE SCHEMATIC DIAGRAM OF THE COMPENSATIONMEASURING
: _ , , .

LM

QRORET

P DR SRR o 0

1 | ASSEVBLY
}1 The circuit of the compensation-measuring assembly consists
 of four functional elements:
a) Voltage dividers R-38 = R47, from which a voltage
I proportional to the range is taken after each 500 m according

e s las -2 Ly

"~ b) Voltage divider R23 <-R37, from which a voltsge proportional
to the rangev is tzken after 500 m according to the law:
1 - Ud=t1as-22
)j o N v) Voltage dividers R355-R h6 from which a voltage
a . proportional to the’ range is taken after 500 m according to-
ﬂ | the lawrz - : ' | o,
Ud-rer iffounc) = 3,62D v im
g) A compénsation circuit, which consista of: |
- -

~ 8. two type VA-U6 "compensation" and "error" instruments.

b. switche_s Mg, e W O nQff," "Coarse-Fine."

N e RS PR

J . ' ' v. Resistors R-61, R-62, R-63, R-66, R-67, R-68.
J g. "Error" potenmtiometer (R-6L).
é P ' o ‘d. Voltage rectifier circuit for supplying the " Errox™
: 4/“ R potentiometer. 7
e N . 50X1-HUM
- 23 -
]e . QWIRET

e
e
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sN2ss . RANGE-MEASURTNG CIRCUIT IN MODE "A"

A voltage proportional to the range, taken by "Range"

switch (V-46) from divider R38-RL7 is applied through toggle
switch "On-Off" (V-8), and Pset mode" switch (V-5), located

in position AW on "compemsation" instrument (IP-3).

nCoarse-Fine" switch (V-6) is set in the "Coarse" position.

| Set voltage flows simultaneously to the instrument through

- " the "set. mode" switch in position "A" and through the "Error"
J | instrument (IP-2). The needle Sf the "Error" instrument must

j ’ : femain at zefo. |

; ) ©If the voltage taken from the divider is equal to the set

~ voltage, the needle of the "compensation" instrument will

also remain al zero.

1 B » If the voltages _being ‘compared are not equsl, the unbalanced
' e o vo'ltage , which is set at the "Error" potentiometer, is determined
by the "Error" instrumeﬁt.

Then, setting the "Coafse-Fine"' swiﬁch at the "Fine" position,
we determine the exact erfor, with the corzfesponding sign, direétly
by the "Error" instrument.

The "Error" imstrument measures the .diffe:ence in the

compared voltages fed to it.

The entire scale is 120 meterse.

=235 -
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%. . CIRCUIT FOR MEASURING THE PULL-OUT RANCE AND ERROR OF THE

e COMPARITOR CIRCUIT IN UNIT K-8

-The de_temine the pull-out range and error of the comparitor

v:tiréuitt » it is necessary to connect “OQutput D" and "Outﬁut VRD®

in KPK with the corresponding terminels in unit "K-8."
The "calibration®™ toggle switch in KPK is set in the "on!

_position.

- The "on-off" toggle switch is set in the "off" position.

- The "set-mode" switch is set in the "O" position.

Lock on a target at a range of 1000 m, and turn on the

B "pull-out" light by rotating the handle of the potentlometer

. Read the exact value of the pull-out range on the scale of the

"Error" instrument.
| Desit-ovt = 1000 m X D instrument.
The full scale of the instrument is 150 meters.
Hav:.ng set the "se’c ‘mode" switch at "C" position, determine

the error of the compara_tor circuit in an analogous manner

according to whether the "Launch" light is 1it upon locking on

'a target at distances of 1,000, 2,000, 3,000, L,000, and 5,000 m.

In this case, the full scale of the instrument is 120 meter.
In both the above-described measurements, the "Error"

instrument is connected in series with the present-range voltage

~ circuit.

L =236 -
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§PN 255 . . Fo;‘ fine _adjustment of the VRD divider under factory conditions,
' \ the "set.mode" oWit'ch has the technological position "N"
- 7(adjustmeﬁt) ..

COMPENSATION CIRCUIT

/
The compensation, currentless method of measuring is used
in th;s circuit,
. It comsists of the following:
o A "Componsation" instrument is octed upon by two voltageé:
cjon the one hand, the voltage taken from the divider, and on
;‘;Tthb'othér, the set voltage. ‘
| ‘-.If these voltages are equal, it,meAns.thAt'no current
-flows through the insﬁrument, and its needle stays at zero.
If the needle of the instrument is deflected to one~side
‘or the other, ‘it means that the voltages being compared are
not cqual. Then, setting the "Coarse-Flne“ swztch in the
"F;ne" posmtion, we switch in the error—measurlng circuit.
In this case, "Error" potentiometer (Réh), which is supplied
by a rectifled voltage of 3.5. vy is connected between the
"instrument and the voltage taken froﬁ the sete

If the voltage flom.ng from ‘the set is less than the voltage

—

taken from the divider, then the _switch with the “error" sign .
must be set in the "+" position. Then the voltage taken from

the potenﬁiomeher will be added to the voltage taken from the

. @237 o '
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Declassmed in Part Sanltlzed Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030700180001-1




: -1
Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030700180001
- | - | 50X1-HUM

- set; the voltages flowing to the instrument are equalized by
R ‘ |
changing l‘the voltage at the potentiometer.

SPN 256"7.' The voltage at the Potentiometer is measured by the ¥Eryopm

, ins’crumeht;, which is connected to the output of the "Error"

- 3 | ‘- _potentiometer.

- | For conveniencé in reading erroré, the scale of the "Error" e
mstrument is graduated in such a manner that the full scale
corresponds to 30 m in mode "Ay,"y to 120 m in mode "B" and"C,n
‘and ito_lSO m, in mode "0." .

Sh. CONSTRUCTION OF THE INSTRUMENT (Fig. 110, 111)

Tks control instrument is made in the form of a table nodel

' ‘[all control located on top].

All the elements of the circuit are located on g chassn.s s

; ‘ HhZLCh also forms the front panel of the instrument.

' o _ : ~ The instrument has a removable housing with a 1id; the .

| 1lid is fastened to the housing byﬁib "phonograph" type lockse |
There is a handle on the side of the houx-ing'flor convenience

in carryihg. 7

ﬁ . There is a section in the housing for:

! - a) Ultrasonlc line UKKM-1, which is fastened to  the

,/ : hous:mg by two screus; ' - |

~ b) a coaxial T-joirt;

v) two leads with plugs 3

z) A KPK instrument cable;

'l | o - 238'-'-‘
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: ,.Th}a face panel is jattached to the housing by four screws.
" Controls are's' located to the left on the face panel and
SPN’257»" . ~a) A type VA-L6 "Mode® instmjenp.
4 ‘ Co b) "Mode" wafer switch.
- ~ ¥) "Gain" control.
g) "Tuning" control.
1 d) "MOC-AGC" switch.
. q &) "AFC-MFC" switch.

‘ A measuring attachment is located to the right on the face
“panel and includes: | a

A type VA-46 "Compensation" instrument.
A type VA-l6 "Error" instrument.
"Range" (in meters) wafer switch.

uSet Mode" wafer switch.

"On-0f£" switch.

"Coarse~-Fine" switch.

mdn meew w—n gyitch,

"Error" control.

nCalibration-On" switch. -
- 239 -
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vf v) Cathode follower 56
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B éh. Description of the o?eration of the receiver
3 according to functional d;agram 172
P 25. Function of if amplificr | i?h
26. Descrlptlon of if preampllflcr according to
‘ schematic dlagram 175
._27. Main if ampl;ficr 182 .
' 2B. Detector 184
29. Video amplifier 189
- 390. Coﬁsfruction of ihe'rccéiver 18§
31. Receiver noise AGC 191
32.. Recciv&r pulse AGC 197
SPN 263 , | f,'i,v;il |
 VII. POYWER SUPPLY UNIT RBS-4
| 333 Fuﬁcﬁiohl’. 203
13&; _Fuﬁctional'diagram 203
"ix..ghh -
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:E 35. Schematic diagram of uait Al , 203
(jﬁ ' o 36. gonstructiqn of unif ) R ;' 208
3 - VIII. SPEED UNIT RBS-5 | '_

4, 4 Function | 212
E? ' 38:‘ Basic technical charaeterisiics of Lhe v’ ' 212
*é 39. Functional diagram ofrspeéd unit : { ;212
E k0. Description of schematic diagram 216
? L1, Construcéion 22}

T . . 0 !
IX. - CONTROL BOARD (K-6)
o i+2; Function of control board | . 228
E b3, Schematic diagram of control board 228
| Lh. Construction of conirol board 231
SPN 26k X. COMPARITOR UNIT (L-8)
ks, PFunetion ' | 235
46. Basic technical characteristics of the unit . 235
5 . b7. Description of the operation of the unit
"_% - according to functional diagram 236
-*? 48. Description of the operation of the unit
_‘i according to schematic diagram 238
'-é .h9. Construction'of comparitor unit- - ' éh3
i é oz, ~52. Function | - 246
é | 51. Technical data : 246
52. Components of the instruments | - 2u7
:i By 53.'>Dcscript10n of KPK accordlng to schematic diagram - ay7
RS / o sk Construction of the ingtnment I | 256
.
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SECRET :
50X1-HUM
CJ v “Nomenclature of Elements
~ State National ' Basic
Pos.  Standard, VTU Data - : :
Design. Normal Dreﬁvin_g ‘Name and Type Rated No. = Note
R2-1  UBO-467 019TU_  Resistance ULM-0.12-220 Ohm-I 220 Ohm 1
R2-2 . UBO 467 019TU - . Resistance ULM-0.12-3.3 kOhm-I 3.3 kChm 1
R2-3  UBD 467 019TU " Resistance ULM-0.12-2.7 kOhm-I - 2.7 kOhm 1
R2-4 U 467 019TU . . Resistance ULM-0.12-3 kOhm-I 3 kOhm 1
R2-5 °  UBO 467 019TU . Resistance ULM-0.12-220 Ohm-I 220 Ohm 1
R2-6 :_UB'(_}Vv4‘67. 019TU - Resistance ULM-01,12-4.7 kOhm-I 4.7 kOhm. 1
R2-7 -~ 0Zh0467 003TU Resistance MLT-1.1.5 kOhm-I - 1.5 kOhm 1
R2-9  0zh0467 003TU Resistance MLT-1-1 kOhm-I 1 kOhm 1
R2-10 ~  0Zh0467 003TU Resistance MLT-1-43 kOhm-1I1-B 43 kOhm 1
R2-12  0Zh0467 003TU Resistance MLT-1-10 kOhm-II-B 10 kOhm 1
R2-13  OZh0467 003TU Resistance MLT-1-47 kOhm-II-B 47 KOhm 1
R2-14  0Zh0467 003TU - . Resistance MLT-1-68 kOhm-II-B 68 kOhm 1
'R2-15  0Zh0467 003TU - Resistance MLT-1-220 Ohm-II 220 Ohm 1
(:5-16v 0Zh0467 003TU - - - Resistance MLT-1-4.3 MOhm-II-B 4.3 MOhm 1 '
R2-17.  0Zh0467 003TU Resistance MLT-4.3 MOhm-II-B 4.3 MOhm 1
SECRET . . A6 - Y S
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: State National Basic
Pos, - Standard, VTU Data
_l}: —:gn. Normal Drawing Rated No Note
R2-18 0Zh0467 00.‘§’I‘U - _Resisfance MLT-1-4.3-11-B 4.3 MOhm 1
/
‘R2_-19 - 0zh0467 003TU - B 'Res'istance’MLT-1-4.3-II-B 4,3 MOhm 1
' RZ-Z.‘;) , 02h04'67“003'l‘0 e v Resistanc';e ML;I'-l-Z-ROHm-II 2 kOhm 1

vR2-2£ 0zh0467 003TU Resistance PEV-10-3-kOhm-II 3 kohm 1
R2-22 - 0Zh0467 0O3TU " Resistance MLT-2-1MOhm-1I-B 1'MOhm 1
R2-VZ:V5" -:'OZh0467.4003'I‘.Uv | Resistance MLT-2-1MOhm-II-B 1 MOhm ‘1
R.2v-24".'A lo.z'h0467 005TU" Resistance MLT-2-140hmeII-B 1 MOhm  1-

R2-26 0Zh0467 003TU Resistance MLT-2-100 Ohm 100 Ohm 1

' R2-28 62h0467 .003'ru Resistance MLT-1-1kOhm-II 1 kOhm 1

R2-29 V"OZh0467. 003TU Resistance MLT-0.5-100kOhm-I 100 kOhm 1 ‘ ‘
R2-31  0Zh0467 003TU Resistance MLT;-240ko,hm-II_-B 240 kOhm 1 ‘
R2-32  0Zh0467 003TU Resistance_MLT-OS-v2.7 kOhm-II 2.7 kOhm .1-"

R2-33 0250467 003TU _Resista.mce MLT-2-12-kOhm-II-B 12 Kohm 1
RZQ _O*Zh0467 003TU Resistance MLT-0.5-100 Ohm-I 100 Ohm .1

F T -
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Nomenclature of Elements

[ ' ‘ ! :
:State National Basic

O Pos. ‘Standard, VTU » - ~ -|Data _
=~ | Design {Normal Drawing Name and Type . {Rated {'No. | -.:Note

/ ]
Rs-35 ~ {0ZhO 467 003TU| Resistance MLT-2-1,2MOhm~II-B ‘1.2 MOhm | 1

1 R2-36 |0ZhO 467 003TU| Resistance MLT-1-4,3MOhm-11-B 4,3 MOhm | 1 .

R2-37 |0ZhO 467 003TU| Resistance MLT-1-4,3MOhm-II-B (4.3 MOhm | 1

_R2-38 0ZhQ 467 003TU| Resistance MLT=-1-~100kOhm-II-B {100kOhm 1

- |R2-39  |0ZhO 467 003TU; Resistance MLT~1-8200kOhm-II-E820kOhm i1

R2-40 |0ZhO 467 003TU! Resistance MLT-2-240kOhm-I1-B :240xOhm | 1

{R2-41 0ZhO 467 003TU: Resistance MLT=2-220 Hom-II-B 220 Ohm

R2-44 |0ZhO 467 003TU; Resistance MLT-1-2kOhm-I1 2kOhm

. |R2-45 |02h0 467 003TU| Resistance MLT-0,5-3,9-kOhn-113.9kOhm | 1

R2-46 {0ZhO 467 003TU| Resistance MLT-O.S-.'S.S-kOhm-II'S.SROhm_ 1

R2-47 |0Zh0 .467 003TU | Resistance MLT-0.5-220-Chm-II 1220-Ohm 1

" R2-48 |0ZhO 467 003TU .Resistance MLT-O.5—30-k0hm-IIB§30-k0hm 1

R2-49 |0Zh0 467 003TU | Resistance MLT-0.5-220-Ohm-II [220-Ohm 1

R2-50" |0ZhO 467 003TU| Resistance MLT-0,.5-3.3-kOhn-II'3.3-kOhm | 1

i
I

R2-51' |0ZhO 467 003TU | Resistance MLT¢0.5-100kOhm-IIE100-kOhn | 1

R2-52 0ZhO 467 003TU | Resistance MLT-O.S-ZZO-kOhm-IIBiZZO kOhm | 1

’,‘ - [R2-53 |0ZhO 467 003TU | Resistance MLT-0.5-1MOhm-II-B

1MOhm 1

- 248 -
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Py APP SECRE
v SECRET '
50X1-HUM
(L\‘ | Nomenclature of Elements .
~gos,| State National ‘Name and Type i 7‘
° B ’
- | desig.Standard,VYTU : R:a; 7 aNo No“ chaﬂgé
Normal Drawing
R2-5h 0ZhO 467 003TU Resistance MLT-0,5-1,5-kOhm-II l15kOm}| 1
R2-59 0ZhO 467 O03TU = | Resistance MLT-0,5-2 . };=kOhmn-IT 2. XOhm | 1 |
"I R2-58 0Zh0 467 003TU Resistance MLT-0,5-2,2-k0m-I1 ( 2,2 XOhm{ 1
R2-57) 6Zh0 J67 003TU  {Resistance MLT=O,5=22-kOhm-II-B 12 XOhm | 1
‘82'-58 02Zn0 67 003TU Resistance MLT-0,5-12-kOhm-II~B 12 kOhm 1l |
| R2-5% 0ZhO 467 003TU Resistance MLT-0,5-100-kOrm~-II-B 100 kOhm 1
R2-60; 02ZhO 467 003TU  |Resistance MLT=0, 5~100-k0hm-II-B 100 kOhm | 1
R2-61] 0Zh0 %67 003TU Resistance MLT-0,5-100-kOhm-II~B .100 kOhm | 1 R
R2-42 OZhO 467 003TU Resistance MLT-0,5«15-kOhm=1I=3 15 kOnm | 1 ' ,
R
R2-63] 0ZhO 467 003TU - | Resistance MLT-0,5-15-kOhm~II-B 15 kbhm 11
R2-5)} 0ZhO 167 003TU Resistance MLT-O,5-};70-k0Ohm-II-B 470 kOhm | 1
R2-65! 0ZhO 467 003TU Resistance MLT=0,5«12-%0mm-II-B 12 xOm |1
R2-66{ 0ZhO 1,67 003TU Resistance MLT-0,5=-39-kOhm~II-B 39 kOm 1
(?9\}-67 0zh0 467 003TU Resistanpe MLT-O, 5-100-k0hm-I_I-B 100 kOhm 1 3
E-éB 0ZhO 467 003TU | Resistance MLT-0,5-100-kOhm-II-B IOO_thm 1 2
SECRET -
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 SECRET - ‘ A
50X1-HUM
Q _ Nomenclature of Elements |
) Y 1
~|pos.’| State Napional Name and Type Basic Date | No,| Note| chan.
desig., Standard, VIU, ‘Rated -
Normal Drawing
, |
R2-69| 0ZhO L4167 deTU" | Resistance MLT=0,5«100-kx0Ohm=-II-H 100 kOlm 1
R2-70 0Zh0 467 003TU Resistance MLT=0,5«2)=k0hm~II=B |. 2}; kOhm 1
R2-71 LTh 685 057 . Resistance ILZe}3=20-k0m-1I 20 kOhm | 1

R2-72 0ZhO 4,67 ©03TU Resistance MiT-0,5=36wkOm-IT-B | 36 kOhm |1

R2-73 0ZhO L4167 003TU Resistance ¥T.0,%-33~-kOhm~I =B {33 kOhm | 1

R2-7); OZhO 467 O03TU | Resistance MLT-0,5220-kOhm-I  -B | 220 kOmm| 1

- |R2-75] 0ZnO 467 003TU  Resistance MLT-0,5=}70<kOhm=I~B | 470 kOkm | 1

R2-76{ 0ZhO 467 003TU Resistance MLT-0,5-3~kOm-II 3 kOhm 1

R2-77| 02h0 467 003TU | Resistance MLT-0,5-560-k0hm=I 560 kOtm | 1

R2-78| 0ZhO 468 COLTY | Besistance SL-II-2a-330-kOmm~II|330 kOm | 1

(2-1 |UBO 460 O1L5 W iy_Capacitor-KO—l-TSK-ldoo . | 1600 pf | 1

G2-2 UBO 460 002 TU-_,.l . -vCapacitor xbs-lo-moov | - 11000 pf | 1

 ;‘ | @2-3| UBO 160 002 TU | c;pgcitor Kp3~10-1000. | 1000 pr |l

Q c2-l mso,LSo 002 T0 | Capacitor KD3-12-1000 1000 pf | 1
.20-

o . cwrnEm e R O .
IR e 50X1-HUM
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SECRET

|
|

— i Nomenclature of Elements .
pos.| State National Basic ; o
desig.Standard, VIU Name and Type Data rated No,| Notejchan.
Normal Drawing
C2-5, UBO L6O OLTTU | Capacitor KTK-a=N~33%10%-35 33pf | 1
C2-56 | UBO }60 00 TU Capacitor KDS-1a-1000 1000 pf 1l
C2-7 | UBO L6O 002TU | Capacitor KDS-1a-1000 1000 pf | 1
5 |
c2-9 | UBO 460 OLSTU | Capacitor KOw1--1000 £ 1000 pf | 1
| | |
~ |C2«10 UBO 460 OL5TU | Capacitor KO-1-H-1000 1000 pf | 1
|c2-11| UB0 460 015TU | Capacitor KO-1-§-1000 11000 p£ | 1
C2-12| UBO 460 OLATU | Capacitor KTK~0-D-100 £10% =35 100 pr |1
C2-13| OZHO 452 OLITU | Capacitor BGM-2-1,00-0,05-II 0,05 pf 1
C2-1)| OZhd 152 O11TU | Capacitor BGM-2-},00-0,01-II 0,01 pf 1
. o - together
C2=15| 0ZhO )62 022TU| Capacitor 'MBGP=2«400=8=al=II - 2=al 1 |with
f : C2-20
|c2-16|0200 161 015TU | Capacitor KSO-8-2500-6-2000-I - | 2000 pf 1|
€2-17/0ZnO 1462 O11TU Cepacitor BGM-2-400-0,01-II . o.0uf | 1
(’g“ . ) L
Ccz-la 0ZhO L62 009TU | Capacitor MBGT-1000-0,5-II Ousup. |2
- N | N together
C2-19| 0ZhO 1,62 .022TU Capacitor MBGP-2-400-2-0,1-IT -~ - |2-0,1 |1 gitg ‘
‘ A ) . v.j_".:.'f R . c oz
i
e =251 = 50X1-HUM
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o SECRWT UUI\ 171 1V
@ Nomenclature of Elements
- N ‘E <
) pos. { State National | Basic No, (note
desig.Standard,” VIU Name and Type . data
Normal Drawing . rated
_ ' :r '
C2-2Q 0ZhO 462 022TU | Capacitor MBGP=2-};00=2-0,1-II 2-0,1 1 together
« o | with
., 02415
C2-21] 0Zh0 62 OLLTU | Capacitor BGM-1-}00-0,05-II 0,05 :¢ C1 |
2-22 0Zh0 62 OL1TU | Capacitor BGM-1-},00-0,05-II 0,055 | 1
C2-23 OZhO 462 OL1TU | Capacitor BGH=1-§00-~0,03-II 0.05ps | 1
| c2-2), 0zhO 462 0OLTU| Capacitor BH~1-1,00-0,05-IT 0.05pr |1
C2-29 0ZhO 462 002TU| Capacitor KDS-1a-1000-II 1000 pf | 1-
: " together
C2-26 0zhO 462 022TU| Capacitor MBGP-2e}00-~2~0,25-I1 2-025 1 yith.
| | | - 2-19
~ £2-27/ UBO 1460 OLSTU | Capacitor KO-1-N-1000 1000 p£ | 1
1 (228 UBO 460 OLSTU |Capacitor KO-10-1000 1000 pf | 1
i |ce~2b ozno L2 011U Capacitor BGM-1-400-920-IT 920 p£ | 1
1 lce=3p uBO 160 002TU| Capacitor KDS-10-1000-II 1000 pf | 1
! |c2-31 UBO L62 009TU | Capacitor MBGT-1000-0,25-IT 0.25p¢ | 1
i 12-2;}1_8; UBO L62 009TU Capacitor MBGT-IOOO-Q. S-IT 0.5 It 1l
- $22:m
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i 1% — SECRET

: Nomenclatyre of Elements
pos. |State National L Basic
design|Standard, VIU, : Data ‘
Normal Drawing Name and Type Rated No, |Note | ch.
"|c2-3) |0ZhO 162 011TU | Capacitor BGM-2-1,00-0,01-II 0.0Lpkf |1
N ,

€2-35 {UBO 460 029TU | Capacitor KO-1-M-1000-II 1000p£ | 1
€2-36 | 0ZnY 600 OOLTU | Capacitor KDS=1a-1000 1000 pf | 1
C2-37 | 0Zhl, 600 001TU | Capacitor KDS-1a~1000 1000 pf | 1
€2-38 | 0Zh}, 600 OOLTU : Capacitor KDS-1a-1000 ' 1000 pf 1
C2-39 | OZhl 600 OOLTU | Capacitor KDS-1a-1000 - . |1000 pf | 1

C2-440| UBO 460 029TU | Capacitor KO-lN=1C00-II 1000 p£ | 1
C2-l1 | 0ZhO }62011TU | Capacitor BGM-1-),00-0,01-II ~ |O0,01 ff | 1
C2-42 | UBO 4,60 029TU | Capacitor KD-1-N-1C00-II 1000 pf | 1
€2-143 | OZhl; 600 O0LTU| Capacitor KDS-12-1000 1000 pf | 1
C2-L), | OZhl; 600 OOLTU| Capacitor KDS-1a-~1000 1000 pf | 1
C2-)5 | 0Zhly 600 OOLTU| Capacitor KDS-1a-1000 1000 pf | 1
c2-L6 | UBO 460 OLLTU | Capacitor KIK-A-}-12:10% -38 |12 pf 1
C2-17 | UBO 460 OYLTU | Capacitor KTK-A-F-3.9%10% -3 (3.9 pf | 1

| C2-);8 | OZhO )62 OL1TU: Capacitor BGM=1=):00-0,01-TT 0,01 pof »-1 F

-253 -
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R 50X1-HUM
> AR
\\\\ . :
: Q - “ L Komenclature of Elements _ : - :
~ State National | . ‘ basic Da |
pos, Standgrd, VIU, ' ' Data _ ' ‘
design,Normal Drawing Name and Type Rated No, |Note .ch.
i _ g
C2+}:9 %UBO 460 OLATU | Capacitor KTKG-A-E-I[?-‘-"‘.LO % =38 L7 pf 1
C2-50 imao L60 OLITU | Capacitor KTK-A-MeL7+20% =3g L7 pf 1
| C2-51,!02h0 462 OL1TU | Capacitor BGM~2=400-0,01-II 0.01,.¢ 1
B . i ;
i i
T . ; ;
C2-52 gozno 162 OL1TU | Capacitor BGM=lel00-0,01-IT 0.0].',5. 1
| T e
C2-53 |02h0 462 O11TU | Capacitor BGM=2=100-0,01-I1 0.0Lpf 1
C2-5L, {UBO L6O OLATU  Capacitor KTK-A-N-10$10% =38 | 20 pr 1
|c2-55 ;OZhO 162 011TU Capacitor BGM=2-400-0,01-II 0,01 pft 1
o | 5 :
C2-56. iozho 462 O11TU |Capacitor BOM=2-100=0,01-IT 0,0Lpf | 1
~ lc2-67 | 0zRO 162 oazwg Capacitor MBT=1-200-2,05-IT 2,05pf | 1
- . H . i o
~iC2-58 | UBO 1,60 .OLLTU Capacitor KTK-A-M-27+10 %3¢ i27 rf 1
C2-59 | UBO 460 002TU | Capacitor KDS-1a-1000-IIJ 1000 pf 1
C2-6Q UBO l;60 002TU |Capacitor KDS-la-1000-IIL 1000 pf ! 1 ‘
02-61! UBO 4,60 002TU |Capacitor KDS-1a~l000-IIT 1000 pf |1
i - ,
' C2-62 | UBO 1460 002TU |Capacitor KDS-1as1000-II 1000 pf | 1
c2-€3 | UBO 60 002TU Capacitor KDS=-3a-6800-ITI 6800 pf | 1 ;
.‘a!;,!, - 25h -
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50X1-HUM
< | \ Nomenclature of Elements
Q pos.| State National ' [Basic
A desi,Standard, VIU, ' Data :
Normal Drawing ' ’Name and Type | Rated No, :Note |ch.
02-6; | UBO L6l 005TU |Capacitor xsi’:soo.o-lso.n 1150 pf |2
C2-£5 UBO }[60 002TU {Capacitor KDS=1a=1C00-II! 1060 pf |1
C2-66 | UBO 1,60 002TU |Capacitor KDS=la=lG00-II) 1000 pf | 1
[2-1 | GYaCh 775-002SP Coil, Induction 2.8m |1
€270, 0ZhO 460 OL1TU| Capacitor BG4=1-L00-0,05-II | 0,05 pf |1
[2-3 | GUCh 777 OLSP|Choke, Cosl filament, D-2.J-5t10/ Sph |1
:
[2-} |GUCh 777 003SP| Choke, RF-D=0,15-20uh 20ph |1
: " [2-5 | GUCh 777 OOLSP| Choke , Coil fnaznent,n-z.u-g-*-lo;"r S ph 1
| [2-6 | GYaCh 777 O21Sp Coil, Induction, 2.5ph%s% - i2.5un |1
' | |
: L2-7 | GYaCh 777 O13SP Coil, Induction, h.1-=P~hiO.1Fh Llph |1
:a ) 4,..v‘.< L .
' [2-8 AR-50-2-5-1-00Q Coil, Induction, Sph S ph 1
12-9 AR—-l-l-Z‘-D—OB2l; Coil, Induction, 757,;_h 79 ph ’ 1l
[2-10 | GUCh 777 -OOLSP |Choke n.o.l.hso},;h tgy . 450 ph 1
i
' . jI2-11) GUCh 777 COLSP| Choke n-o.u-thiS% 5 ph 1
| 12-12{GUCk 777 OOLSP| Choke D-0.1§-5.1 ths%' 51:1: 1
-255 =
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50X1-HUM
C" Nomenclature of Elements
a pos, |State National ziBasic ’
desig., | Standard, VIU, Data | -
' R Nomal“Dx_‘av:ing Name and Type : Rated iNo, Note |ch|
12-13 | GUCh 777 OOLSP|Chcke D~0,15-5,1 Bhig 7 1 Slph 11
© |12-1L GUCh 777 OOLSP |Choke D=0,15-5.1jshéss Sapn 1
) . . : i ’ 3
. [I2-15 | GUCh 777 OOSP| Choke D-0.15-5,1ph %¢] 5.1ph 1
12-16 [GUCh 777 OO4SP |Choke D-0,15-5,1 Fh 257 Slph |1
. - : g
12-17 | GUCh 777 OOLSP! Choke D-0,15-5,1uh 5] $1:h |1
Co . i I
12-18 [GUCh 777 003SP | Choke,Filament-L,2-5510%, Spn 1
|12-19 | AR50~2-52-000 | Choke ,Filament-0,6 Hh 0.6 Fn |1
3 ,
|L2-20 | GYaCh 777 OLOSP Coil, Induction-1.6 Bh 16pn |1
1221 | GYaCh 777 oo9slP Coil, Induct,-2,8 Hh 2.8pn |1
12-22 |GUCh 777 003SP | Choke,RF-D-0,15-20 ph 20 ph e
12-23 {GYaCh 775 002SP| Coil, Induct, 2.8 40 |1
|Dr2-1|AR50-2-61-000 | Choke, Charging | U
. {I2-25|GUCh 777 OOLSP | Choke D=0,15-39 Khts/ .39 pn |1
c éTrZ-l GYaCh 770 OOLSF Transformer, RF § 1 %
“ - : - " | : i
g'TrZ-ZgGIaCh 770 035SE TransformersRF : B! e -
| o - 256 -
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50X1-HUM y
R _ Nmnevgclature of Elements ,
Q - |State National ' Basic s
| pos, |Standard, VIU, {Data b !
desigNormal’ Drawing Name and Type : Rated {No, INote ‘ch.
Tr2-3 |GYaCh 720 005SP| Transformer, Impulse 1
fra-|; [GYaCh 712 003SP| Transformer, BF | 1
Tr2-5| GYaCh 720 026SP Transformer, Impulse % 1 )
|Tr2-6 |GYaCh 710 068SP| Transformer, Filament 1
,. R
| Tr2-¢_7 GYaCh 710 OOL4SP| Transformer, RF 1l
' |Tr2-8{GYach 770 013SP| Transformer, RF 1
Tr2e9| TU=-9575 Transformer | 1.95'/2.5/411 1
| Tr2-10 GYaCh 71k 036SP ‘i‘ransformer, Anode Filament 1 :
" |¢2-67]0Zh0 1,6-10-15TU| Capacitor KSO-8-2000-B-4300~I | 4300 pg | 1
(2-68|0Zh0 1,6=10-15TY Capacitor KSO-8-2000-B-4300-I | 4300 pf | 1.
2-69| 0200 1,6=10-LSTU Capacitor KSO-8-2000-B-4300-I | 300 pf | 1
- 1€2-78|0Zh0 46-10-15TU Capacitor KS0-8-2000-B=}300-I | 4300 pf | 1
LF2-1 AR50~2-59~000 | Pulse Shaping Line 1
, i 1F2-1 GYa38-61-OOhSP_ Heater of Discharging tube 1
Q | LF2-1| 1RM2-21-000 " .| Thermostat 3 I
- 257 -
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3OS 50X1-HUM
pos, |State Nationdl ' e b
desigyStandard, VTU, , g:::c
Normal Drawing Name and Type Rated No, |Note ¢ch.|
IF2-1 . Electric Motor Deg 1|
OKB p/Ya 17); *
12-1 |ChTU 01-318-56 | Twbe 6zman 1
12-2 |ChTU 01~318-56 | Tube 6zZm1B | | 1
I2-3 |CATU 01-105-55|Tube 6N1P 1
12-); | 153-301-000TU |Tube 6N3p o | 1
0 |L2-8 | TS3-341-000TU |Gas Rectifier TKhe2 1
L2-6 |TS3=3)1~000TU | Gas Rectifier TKhe2 | 1
,‘LZ'7 ChTU-10-311-56| Thyrotron TG[-1-35/3 o Al
12-8 |T3-17)}-50S Spark Discharger Rel ' 1
12-9 |VChIUO6-609-51 Magnetron MI-158 | 1
12-10{753-341-000TU |CGas Rectifier TKnh-2 - o 1
/- |12-11{Ya10332-032TU |Clystron K-27 o R
QA 12-12|YaI(332 OOZTﬁ-,’xI'Discharger R'ﬁ-?l - 11
, ‘ I '
| -258 - g
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Declassified in Part -

SUAT-HUIVI
, Nomencla ture of Elements
State National ‘ iBasic

pos, |Standard, VIU, Data '
des, |NormaY Drawing Name and Type "Rated No, |Note ch,.|
12-13 |ChTU-12-102-53 | Discharger RR-50 1 | |
12-15 |ChTUO2-300-57 Mube SG-SE - 1
[2-16 [01317«57TU Tube 6S 78 1
[2-17 |ChTU~O1l=103=55 | Tube 62Zh 1P 1
[2-18 |ChTU-01-103=55 | Tube 6Zn1p 1
[2-19 | ChTU~0L-=108~55 | Tube 6Kh2P 1
12-20 | T83-301-000T | Tube EN3P 1
[2-21 ChTU-Ol-los-Ss Tube 6N2P 1'
F2-1 | GUZ 540 O10SP | Plug-and-Socket,RF,VR-10 1
F2-2 | GYaZ 5)0 018 |Plug-and-Socket Transition 1
Fz—B GUZ 510 008SP |Plug-and-Socket, RF 1l
e — ;
2.}, |GUZ 54O 008SP | Plug-and-Socket, EF 1
e | _ ' é
:FQ‘-S C;UZ ShOVOIOSP” FPlug-and-Socket, RF,VR-8 1
F2-6 | GUZ 540 010SP | Plug-and-Socket, RF,VR=8 L1 i 5

SR * - —
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o S— _Nomenclature of Elements }3;
O State National Basic
pos, |Standard, VIU, Data
des, | Normal Drawing Name and Type Rated {No, _iCh,
| F2-7| GYaZ 540 020 | Plug-and-Socket, RF, ;5 1
v ’
KT2-}1 TU-';,'Ll"lGI‘ : Control Point 1 "'4;.
KT2-2 TU-111 61 | Conmtrol Point 1 =
KT2-3 T0-111 62 | Control Point 1] |
B |Sh2-1 AR18-2-7sb05 | Plug, 5-Pin Plug 1
i . ' ‘ .
g .+ |Sh2-2 AR18-2-Tsb03 ! Receptacle, S-Jack Receptacle 1l
Sh2-3 VLO-36L~006TT | Plug RGChOPLTNSh1 1 o
Sh2-)} GYaZ 695 O01SP | Plug 11-Pins Plug 1
Sh2-g GYaZ 695 OOLSP |Receptacle, 1l-Jack Receptacle 1
| V2«1 [VRZ22602~001SP" Switsh 1
D2-1 |(CHIU-0-110-57 |Crystal Detector DGS-H 1
D2-2 (HTU=-04-110-57 | Crystal Detector DGS-N 1
AR ?1)2..'3 (WTU-0L=110-57 | Crystal Detector DGS-V 11
Q 4 | })2..1, ChTU-Oh-llO-S? Crystal Detector DGS-V 1
* © =260 -
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SUAT-HUIVI
ST T : Iist of Elements
'{State National . Basi —=

Pos,  |Standard, VTU, D:z:.c

Desig, !Normal Drawing Nzme and Type Rated No.|Note,| ¢h,

1 2 - » 3 b 5 16 17

R-3-1 |0Zh0-},67-003TU | Resistor, MLT-0,5-150 OhmeI (150 Ohm| 1

R=3+2 | 0Z2h0-L67-003TU | Resistor, MLT=0,5~150 Ohm-I 150 Ohm{ 1

R-3-3 | 0Zh0-};67-003TV | Resistor, MLT~0,5-220 OhmeI 220 Onm| 1.

R=3=} Y 0Zh0-467-003TU | Resistor, MLT~0,5=3.9kO0mn~I 3,9kOhm{ 1

. |R=3=5 | 0ZhO-}67-003TU Resistor, MLT-0,5<3,3kOhm~I 3.3%0hm| 1

Re3=6 | OZhO-67-003TU | Resistor, MLT=0,5=220 Om-I 220 Ohm| 1
|R=3~7 | 02h0-67-003TU | Resistor, MLT~0.55,1kOkineT §,1k0hm| 1

R-3-8 | 02h0-1467-003TU | Resistor, MLT-0,5~3,9k0m~I 13.9k0mm | 1

R=3~9 | 0Zh0-}67-003TU | Resistor, MLT=0,5-10 kOhm~I 10 kOhm| 1

R-3-10 | 0Zh0~}67-003TU | Resistor, MLT=0,5-220 Ohm-I 220 Ohm| 1

R=3-12 | 0Zh0-}67-003TU| Resistor, MLT=0,5~5.1kOhm~I S.1kOhn 1

 |R=3-13 0Zh0-467-003TU | Resistory MLT-0,5-10 kOhm~I 10 kOhn 1

|R=3-1} | 0ZhO-}67-003TU | Resistor, MLT-0,5-%,9k0m-1 3. OkOhn 1

{R-3-15 | 0Zh0-L67-003TU Resistor, MLT-0,5-220 Ohm-I 220 Ohm 1

' ' 2261 - : ‘
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C ‘State National et of Mements |
Desiz. INemmes Dravisg yom e “
. e and Type ':Rated No, | Note | Ch,
Re3-17 | OZhO-467-003TU  iResistor, MLT=0,5e=3.9kCkmeI 3.9k0hm 1

R=3-18 | 0Zh0-}467-003TU  |Resistor, MLT-0.5-S,1kOhm~I ; s.momJ 1 *
R«3-19 ; 0Zh0-}467-003TU  |Resistor, MLT-0,5=220 Ohm-I i 220 Omm 1 .
R=3=20 | 0ZhO=}67-003TU fnesistor, MLT~0,5-5, 1kChm-I é 5. 1kOhm 1 V é
Re3=22 | 0ZhO-L67-003TU gﬁesistor, MLT-0,5-12kOhmeI 12 kOhm 1 ' %
R-;3-23' | 0Zh0-4,67-003TU gResistor, MLT=1=941 kOhmeI 9.1kOhm| 1 :
. L g
Be3-25 | OZHO-L6T-003TU  [Resistor, MLT-0,5-3.3k0hm-l | 3.3k0tm 1 | p
i i ' = | Ll '
R-3-26 ?ozno-um-ooaw ‘Resistor, MLT-0, 5-22kOhm=I '22 kOhm |1 ’ r
i i ;
R 327 iozrxo-a67-003m Resistor, MLT-0,5-680 Ohm-I 5680 Ohm |1 ‘
|R-3~28 ;OZhO-).;67-003TU Resistor,vMLT-i-l.é Olm-I 2.1.6 Ohm |1
R-;3-29 gOZhO-hé'I-OOBTU Resistor, MLT-0.5-)30k0hm-1 130k0bm |1
R-3-30 _%tho-u67-003m Resistor, MLT-2-220 Om-I | 220 Onm |1
;;3-3.31 !ozrlo;l,.67-oo3fu | Resistor, MLT-0.5-680 om;.x 680 Om |1
C ,&2-3_33 [OZhO-L67-003TU [Resistor, MLT-0,5-220 Om-I 5220 Okm, | 1
=33 :OZhO-l;67-OO3TU Resistor, mr-i-zuom-n 2M0hm<' 1 ;
. SECRE? - 262 - —50X1-HUM fv
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E
List of Elements ’
State National Basic

Pos,  [Stardard, VTU, | Data |

Desig. Normal Drawing Name and Type Rated No,| Note [Ch, |

R-3-35 (OZhO-L67-003TU  Resistor, MT-l-10kOmneII  |10k0mm |1 |

R-3§3é_ 0Zh0-L67-003T  Resistor, MLT-1-62kOhm-I 62K0m |1
" [B3-37 0Zh0-4,67-003TU Resistor, MLT-1-33kOhn-IT 33kOhm |1

R=3=38 |0Z2h0-}67-003TU Resisior, MLT-1=15 MOhm=II 15 MOhm:1

Re3-39 [0Zh0-L67=003TU Resistor, MLT=le5,1MOme-II S.MOm | 1|

R~3-40 [0ZhO-L67-003TU  Resistor, MET-1-12MOhmeII 1200m | 1|

Re3=ll 0Zh0-467-003TU  Resistor, MLT=1-910kOhmeII 910k0hm§ 1

3;3-242 O'Zho-h67-003;TU: Resistor, MLTele20kOhm-II 20K0tm 1

R-3-L3 OZhO-L6T-003TU  Resistor, MLT-1-100kOMm-II  MOOKORM| 1

R~3-ll 0ZhO-1,67-003TU  Resistor, MLT=-L-62kOhm-II 62kOmm | 1

R=-3-L5 "(0Zh0-167-003TU  Resistor, MLT-11-6,8kOhm-II  |6.8kOhn | 1

R-Bflgé. 'ozho_-h67-ce3m Resistor, lvu.T-lfz;jo Ohm-IX 430 Ohm | 1

R=-3=47 |0ZhO=);67-003TU Resistor, MT-;-SIOkom-H o SlQédhm 1|
[R=3-b8 10Zh0-L67-003TU  [Resistor, MLT=1-330kOhm-II  330K0m | 1"

Re3=L9 ozﬁo-u67-_oo3m Resistor, MLT-1-200kOhm-II  [200kOhm |1

- 23 -
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§ o 50X1-HUM |
g O List of Elements
: .| Stafe National Basic |
Pos, Standard, ViU, Data
Desig, | Normal Drawing Name and Type Rated No, |[Note, Ch,
R-3-50 | 02h0-}467-C03TU  |Resistor, MLT=l=-68kOMmeI 68kOmm |1
R-3-51 | OZhO-167-003TU ; |Resistor, MLT-1-680kOmmeI | 680KkOhm!1
R-3-52 | 0Zh0-},67-003TU  |Resistor, MLT-1-330kOhm~II | 330kOhm|1
R=3~53 | 0Zh0-},68-C03TU | Resistor, SN-1-2a-1.,2A-13 }1,2kOmmll
R-3-5 { 0Zh0~L67-003TU | Resistor, MLT~O,5-1,5kOhm-I |1, SkOhm |1
R-3-55 | 02R0-L67=C03TU | Resistor, MLT-1-470mkChmeIT '@ L7OKOMD 11
. |R=3-56 | VPY~675-COLSN  Resistor, PT=0,9-8.2 kOmm*1%}] 8.2kOhd 1
. , 1
|R=3~57 | VP}=675-004SH  Resistor, PT=0.5=-3,3 kOhm*l%| 3.3kOhm 13
R=3=58 | VP}=675-00},SN Fesistor, PT-C,5~2 kOhmil% 2kOhm i
 R=3~59 | VP};~675-00)SN Resistor, PI=0.5=1 kOmml % 1kOm (1
R=3-60 | NGKh);~685-018SP Resistor, PR3.II-20kOhm-II |20kOmm |1 5
- !
R=3=65 NGKh)=-685-0L8SN Resistor, PP3-II-10-kChm=I  j10kOhm [1
N R‘-s.éé',‘wu-s'zs-oousp Resistor, PT-0,5-6,8k0mm*1% |6,8k0hm {1
O R-3-67 | OZhO-}67-CO3TU |Resistor, MLT-1-15 kOhm-I |15 kOhm
R=3-68 | 0Zh0-467-003TU | Resistor, MLT-la2.l kOhm-II (2,}; kOhm | 1
Pl - 26h R S
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50X1-HUM :

Iist of Elements

State National Basic
Pos, Standard, VIU, Data :
Desig. Normal Drawing Name and Type Rated No, Note Ch.

R3269 0Zh0=467=003TU

Resistor, MLT=2-),3 kOmel L,3 kOhm 1

 R=3-T0 0ZhO0=467=C03TU

Résistor, MLT=1-560 kOhmeI 560 kOhm 1

' Re3-T2 GYalie675-009

Resistor,PT=I=P=82 kOhmt0.% 82kdm 1

R=373 GYali-675-009

Resistor, PT=IM=82 kOhmt0,<% 82 kOm 1

R-3-7)}; 0ZhO-}87-003TU

Resistor, MLT-T=680 kOhm-II 680 kOhm 1

_ R=3-75 VPL-675-00LSP

-

_.,,' | MLT-~1-30 kOhm&l% 30 kOhm 1'
. Re3<76 OZWOLET-O03TU M MLTeI-LO KOmeII 10 kOhm 1
a R3-77 W W MLT-1-2) KOmmeII 2} kqhm' 1
R-3-78 o " MLT-I-10 kOm-II 10 kOhm 1
CR3e9 v " MLT-I-2.) KOmeII 2.l kOhm 1
| R-380 ® w o MLT-I-3 kO =II 39 kOm 1
"B-3-81 " MET-I-100 kOhmeII 100 kOhm 1 -
R-3-82  «® " MLI-I-100 kOmeII 100 kGhm 1
(R3-83 | - MLT-I-68 KOMm-II 68 kOhm 1
B-3-85 ™ MIT-I-100 kOmm-II 100 kOm 1
| _ - 265 - | | |
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' _ List of Elements
State National . Basic
: Pos, Standard, VTU, : . Data :
 Desig, Nofmal Drawing Name and Type Rated  No, Note Ch,

R=3-86 0ZhO-467-C03TU Resistor, MLT-I-100 kOhn-II 100 kOhm 1

B3-87 W " MIT-I-66 kOmm-II 68 kotm 1
Re3-88 - - | o MLT-0,5-1.2 kOhm~II 1,2kOhm 1
R-3-89 " MLT-leS.1 kOmm-II .1 kOhm 1

R-3-90  ® " MLT-I-L30 kOhmeII  L30 kOhm 1
o R-3-91  ® " MLT~2-20 kOhmeII 20 kOlm 1
| Re3.92 S MLT-I-3,0 kOhmII 3,0 kOhm 1
R-3-93 " " MUT-I-510 korm-zi 510 kOhm 1
R3-9) o . m JET-I-3.0 KOhmoTT 3 kOmm 1
R-3-95 0 e MLT-1-2.0 kOmm-II 2 kOhm 1
R397 W | " MLT-2-100 kOlm-II 100 kOhm 1
R-3-98 " MLT-I-220 kOm-II 220 kOhm 1
R-3-99_ L " MLT-I-510 kOhm-II ~ 510 kOhm 1
R-3-100  ® " MLT-2-22 KOw-II 22 KObm 1
R-a-100 ¢ 7% MLT-I-100 kOhmeII 100 kOhm -1 .
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List of Elements

Pos,  State National . Basic
Pos, = Standard, VIU, : Name and Type Data :
Desig, Normal Drawing Rated No, Note Ch,
. Re3-102 0Zn0-467-003TU  Resistor, MLT-I-200 kOhm-II 200 kOm 1
B-3-103 " MLT-I-100 kOhm=II 100 kOhm 1
) R-Bfldu " - " ﬁm—:-u:mom—u 13%kOhm 1
" R-3-10 n " MLT-I-.0 KOhm-II 1.0 kOmm 1
- ',“R-3.‘.106 Coew " MLT-I-820 lkOhm-II 820 kOhm 1
" "_"=,»°,R-3--1c_>7- " n I*II.T-I;-68 KOhm-II 68 kOhm 1
et -”V;’-R-B-J.OB "t MIeTe100 kOhm-IT 100 kOhm 1
CUR3-209 0w m MUDeT.39 kOmeIT 39 kOm 1
R-3-110 W ' " MLT-I-510 kOlm-II 510 kOhm 1
" R=3-111 " n MLT=0,5-12 kOhm-II 12 kOhm 1 o
;:;:;2 e e MLT-I-510 kOm~-II 510 kOm 1
R=3-113 nsmaésg;-oiasp | i 15?3;11.20 KOhm=II 20 kOhm 1’
R-3-11; 0ZhO-H67=003TU woo MLT-If-l.l kOhm=I 1.1 kOhm 1
'R?3f115 e ' © MLT-I-300 kORI 300 kOhm 1 |
_' Rf3;116 mo " MLT-I-2,0 kOm~II 2,0 kOhm. 1
| T - |
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" List of Elements

State National Basic
Pos, Standard, VIU, Data A
Desig, Normal Drawing Name and Type Rated No Note Ch,
R-3-118 OZhO-L67-003TU  Resistor, MLI-I-1,0 MOm-II 1,0 MOhm 1
Re3-119 v Resistor, MLT-I-150 kOm-I 150 kOm 1
343-123 o ™ MLP-I-1.0 MORmII 1,0 MOhm 1
R-3-124 " " MLT-I-300 kOhmeI 300 kOhm 1 L
| R-3-125 " " MLT-I-27 kOm-I 27 kOmm 1
3-3_-_12_6 - N ¥ MLT-I=-560 kOhm-I 560 kOhm 1
Re3-127 " m  MLT~I-200 kOhm-I 200 kOhn 1
. Re3-128 ™ " MLT-I-200 kOhmeI 200 kOhm 1
R_-3-1é9 n " MLT~I~6.8 kOhm-I 6.8 kOhm 1
R-3-131 " " MLT-I-100 Ohm-II 100 Ohm 1
R.3-13j " " MLT-0,5-l7 kOmm<II L7 kObm 1
R-B-}Bh " w  MLT-I~S51 kOhm~II 51 kOhm 1
R-34137 " " MIT-I-82 kOm-IT  © 82 kOm 1
3_3_;33 w wo mm-z.é_.'e KOm-TI1 6.3 kOk_mAx"_,'l
- 268 -
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— List of Elements '
O , State National , Basic
Pos,  Standard, VIU, Data R .
Desig, Normial Drawing Name and Type Rated ‘No, Note Ch,
R-3-139 OZhO-}67-003TU  Resistor, MLT-I-150 Olm-II 160 Obm 1  ~ *5 -
R3-l0 " MUT-I-68 kOhmeII 68 kOhm 1 .
R3-11 % " MLT-I-3.3 kOhm-IT 3.3 kOhm 1 "'
R-3-1)2  ® | " MLT-I-S20 kOhm-II 510 kOhm 1
© 7 €3-5  TU-I-0ZhO-Y460-001 Capacitor KDO=la=1000 1000 pf 1
RS R m KO1-N-1000-II - " 1
| C3«2  TU-I-0Zh0-460-00L "  KDS=1a-1000 " 1
- €3-3 oo n n n 1
. C3-Y o " . o u Cn 1
3r ow o m " " 1
€36  TU-I-OZnO-}60-00L "  KO-1a-1000-IT no 1
3-8 L " KDS-1a-1000 " 1
C3.9 . w ' " 7 n - ' n: 1
’II . » » ° v‘ N . . . ’ - .
C c-10 v " KDS-1a-=1000 - .1
. C3=11 'ﬂn'. o L oom .. . ) 1
C e 269 - e N
| . 50X1-HUM
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q ' i N ALIN ALY & N :-

" 50X1-HUM

List of Elements

o}

. State National Basic
Pos, Stardard, VTU, Data
Desig, Norfial Drawing Name and Type Rated  No, Note, Ch,
1 2 3 ks 6 7 -
g cs-';z  “Mu-I-0Zh0-460-001 Capacitar, KDS~1a-1000 1000 pf 1 .
C3-13  UBO-462-017TU n BGI-T-1-680-Y 680 pf 1
C3-1%  TU-I~0ZhO-4£0-00 " KDS-1a=1000 1000 pf 1
- C3-1s  n n " n 1
- C3-16 | _n' ] n n 1
. €3-17  UBO-462-017TU. " n " 1
€3-18  TU-I-0Zh0-460-001 " " " 1
- €3-19  TU-I-0ZhO-L4&0-001 i J " 1
€320 n " " " 1
€3-21 " n " " 1
€3-22  TU~I-0Zh0-460-001 " " m 1
C3-23  0ZhO-460-024TU n KTK-lm-5 pf-I 5 pf 1 Select,
, . 2,5-5 pf-I
, - C3-24  TU-I-0Zh0-460-001 " K0-1k-22 pf-IT 22 pf 1
N G C3-25  TU-I-0ZhO-460-001 KDS=1a-1000 1000 pf 1
C3~27  OZhO-L4E0-0I4TT KTK-1m-27 pf 27 pf 1
B 0X1-HUM
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ANE M AEPEVLLILY

j y 50X1-HUM
' _ List of Elements _
Q Pos, = State National Basic
Pos, Standard, VIU, . Data '
Desiz,  Normal Drawing Name and Type Rated  No, Note Ch.
C3-28  OZhO-b62-OMITU  Capacitor,EGM-2-400-0.00 mf 0,01 pf 1
€329 - w | " BGH-1-400-0,01-IT 0,01 pf 1
C3-30 UL n o " 1
C3-31 ' TU-I-0Zh0-460-001 " KhOw=leI-2000-II 2000 pf 1 ‘
€3-32 = 0ZhO462-011TU " BOM-2-400-0,01-IT 0,01 pf 1
C3-33  0ZhO-462-022T0 " MBGR-2-200-2)0.5~IT 0.5 pf 1 together -
e with C3=37
C3-3%  0Zho-U62-011TU " BGM-2.400e0301~IT 0,01 pf 1 ”
Cc33s - b
C3-36 n B ' " " n 1
€337 . 0ZhO-462-022T0 MBGR-2-200-2X0,5-II 0.5 JE£ 1 together
, o » - with C3-33
C3-38  0ZhO-462-011TU == ® BOM-2-400-0,01-IX 0,01 ,afv 1 B
C3-39 . QZho-uéz-ozzTU " . MBGP~2.400-2 0,1-IT o.i & 1 together
_ — C3=6h
C3-40  0ZnO-462-011TU ~ ™  BGM~2-400-0,0dnf  0.01 !
) . ) ) : y ' —
o . " BOM-2-400-0,05-TT 0,05 pf 1
" C3ub2 n " ‘ n n "1 ‘
SECRET - =27 - S
50X1-HUM
Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030700180001-1




Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030700180001;1
4 , M T QUA I -I1UIVI

t .

____List of Ele
. . State National . E— rente Basie
Pos, = Standard, VTU, _ Data : A
Besig,  Normél Drawing ___Nere and Type _Rated No, Note Ch.
' i ;"——'—-'-——-—_‘ .
C3-43  0ZnO-462-01MTU  Capacitar, BOM-2-400-0,05-IT 0.05 nf 1 |
o3k ! " BOM-2-400-0,01-IT 0.01 mf 1
' C3645 n / C o : " , n 1
‘ 6346 o oo ' " . n 1 v'
o C3-47 0ZhO-460-014TU, " KTK-2a-L-330-I1 330 pf 1
q3g}9fi . LI " KTK-3m-150-I Womt 1
C3-50"  0ZhO-462-022TU " ')ézscp.z-lpoo-zxo.l 0.1 mf 1
03551 " UPO-464-005TU i n KS-2.500-680-Ts-I 48~ pf 1
C3-52  0Zn0-k62-022T0 u MBGP-2-400-2 0.1-IT 0.1 mf 1 together . .
| ' WithC3-50 -
C3-53  UPO-464-005TU n KS-1-500~0-100-IT 100 pf 1 o
C3-54  0ZhO-462-011TU - " BGM~2-400-0,01~II 0.01 mf 1
€3-55 " - : n BGM-2-400-1500-II 1500 pf 1.
i 036 " o " BGM-2-400-0,01-IT 0,01 mf 1
C3-57 UPo.qsu_;ooym- - oo K’s-l-soo.o-zoo'-z'--zoo pf 1
| T C3-58  UBO-460-026U - " KIN-1-D-100-IT 100 pf 1

50X1-HUM
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w1 T
P

State National

‘133t of Elements

o)

- Pos, -

Stardard, VIU,

Desig, Norrﬁal Drawigg
- 0Zh0-A462-0227TU

03-55

}
i

Basic
Data

ilams_and Type Rated

No. Note Ch.

Capacit{ar‘, MBGP-2-14:00-2 0,1-II 0.1 mf 1 together

03-69

< 0ZnO-462-011TU

i
{‘.

BGM-2-400-3300-I1 3300 pf

Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030700180001-1 {

C3-61 " | EOM-2-400-0,01-TI 0.0l mf 1
C3-62 .  UBOL60-0L6TU " | KINel-D-200-II 0.0l mf 1. .
. . !z '
C3-63.  .0Zh0-462-0/1T0 " ‘k BOM-2.400-0,01-IT 0.0l mf = 1 . ;
C3-64 * 0ZhOH62-02:T0 " i\ MBOP=2-400-2 0.1 mf 0,1 mf 1
C3-65  0ZhO-462-011'7 " |GMe2400-1500-IT 1500 pf 1
. €3-66 " " | M-2-400-0,01-IT 0.0lmf 1
, ! {
C3-67  0Zn0-b62-0221 \\ " EG -2-200-2-1T 2 mf 1
- - i
C3-68  0Zh0-460-0.1 5'ru\ " 1;} ~1-L-100-I1 100 pf 1
— — ,
C3-69 ozno.usz-onTU 1 " -2-uoo-o 01-IT 0.0l mf 1.
C3-70  UPO-4&4-005TU - " K< . -500-200-XI 200 pf 1
|
C3-7L  0ZhO-462-022TU - n m% 2e1400=2¢0,1~II 0.1 mf 1 together
| - ' with C3-59
[ ’ . 0. i ‘
| €372 UPOHE4-005TU -~ ® KSeil00-P-§80-N-I 680 pf . 1
O— — .
- €373 0ZhO-l€2-022TU . . MBGP. % 200-2 0.5-IT 0.5 mf . 1
| e T
i S B — SECRER -

with C3.71 -

: CIA-RDP80T00246A030700180001-1
50X1-HUM .
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O ) ~ List of Elements
7 - State National Basic
- Pos,  Standard, VIU, = Data :
 Desig,  Normal Drawing Name and Type Rated -~ . No, Note Ch.
| C3-7%  0ZhO-#62-022TU  Capacitor, MBGP-2-200-2 0.5-II 0.5 /w 1
C3-75  0ZhO-462-011T0 ®  BGM2-400-0.05-IT  0.05 e
. C3_76 i " ‘ n n " 1
C3-77 © UPO4BlooSTU P KS-1-500-0-100-IT 100 pf 1
- €3-83  0ZhO-462-022TU "  MBGP-2-200-1-IT 1 e |
. €3-85 ' 0ZhO-462-01270  ° BON-2-400-0,05-T1 0,05 f 1
" C3-86 n n S 0.05 pf 1
 C3-87 - 0Zh0-4£2-02270U . MBGP~2-200~2%0,05-II 0,05 Iaf 1
 Cc3-88 m n o | " together |
L | - - with C3-87 = -
1-3-1  AR50-2-52-000 . Filamemt Choke 0.6 pin 1 |
1-3-2 T .. Y
1323 LI o o " 1
C L35 e " | . 1
7 . N7 ‘ . »
50X1-HUM
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list of Elements

State National

Pos,  Standard, VIU, _ .gizi-c o
Desig. Normal Drawing Name and Type Rated ~ No, Note Ch,
L3-7  GTA777-003SP  Filament, H-F-DOL520 nh 20mh 1 o
_VL_B__a - : E n,.' " n n 1
139 "' " " “ 1
ETEII o “ .
13;1 o ?timl-ouo-355 Radio Tube 6Zh1P
o 132 n n
133 £fTU0-110-455 n 6Zh2P
" . .
ia-; CRTU0-110-355 " P
13-6 . (’},mos¢116-355 * e
37 T53-301-000TT " 6zh3P
13-8 - " TS3-301-000TU "
13-9 ChTTOL-204-55 " ezmep
13-10 TS3-30-000t0-I  ° 6z3P
1311 ¢iTuel-105.55 n 6Zh1P
| — w4 - 275 -
SECRET '

5OX1 -HUM
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g Ty ' » :
i i 3 .

——

Q - ___list of Elements
= - State National Basic
Pos,  ./Stapdard, VIU, Data

Desig,  Normal Drawing Name and Type Rated No, Note _Ch. '_T
13-12 ¢hTU-011-855 Radio Tube 6Zh2P 2 -

13-13  TS3-301-000T0-1 " .6Zh3P .

13-1 * ChIU0LL0NSS " . 6zn2P .

© 13-15  Cjruonisess o 6Zn2P | | "

13-16 'frs3-301-opowu-..1' "o 6Zh3P A T

13-17 (TUOL4055 " 62hsP S

U I3-19 ¢ TS3-300-000TU-1 " 6z - J1

‘ :_VL3-20.V ceom n n ' n

13-21 n | n o on "

- 13e22 I .

. 13-23 CRTUOLONSS " 6znep o

s v w 6m2p e

1326 CJOUO3IBSE M 6zl e

-7 oWTolmss6 v 6oé S

T o6 -

L EORET

“50X1-HUM
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R 50X1-HUM
) State.National I'ASt of Hlenents Basiec
1 .~ Pos,  Standard, VIU, ' Data . ‘
4 Desig, Normal Drewing _Nare and Type A Rated _ No, Note  Ch,
o 13-28 M0131556' " Radio Tube- 6D6A R | e
_ T mraa” ‘GYaN770013SP  Transforrer, H.F. -
| " Tr-3-2_ o | ,""' : ' | " "
Tre3-2 B "
Tr3-3 . " ;
T3 n " n
Ctres v " e
Tr-3-6  GYah-710-025SP Filament Transfarmer "
.' ,» Tr-s;fz'_} 70:5@720-0068? Pulse Transformer "
Z-3-1  ARS0-2-54-000 Filtering Cell n
' Z-3-5 u S " "
 I33-1 0Ya2-066-0125P Line of Delay Ol poec o
Sh3-1  AR50-032-012SP  Intra-cell disconnectar o
Sh3-2  VNO3G4-00GNTU  Plug RASPK2GENL "
Sh3-3 .  Socket R32PK28ENL "
13.3..1'_” _ Relay RMUG RSW-523419D1 RSO4520P2T0  °
e - R -
R3~3. ‘ " n
4/ B4  ImM32sb02 - Coaxtal Cable Socket »
' ' Y ¢ A
seemE 50X1-HUM
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PR SUXT-HUM . .

O " State NationaTLiSt of Elenents Ba
- Pos, Stagdard, VIU, = : Da::c o
Desig,  Normal Drawing. ' Name ard Type Rated No, Note Ch
1 R 3 n -
s Bhel  0ZnO-467-011TU Resistor, PEV-10-10 kOhm210% 10 kOhm 1 o
"R t;-'_z'ﬁ'_; 0ZnO-467-003TU  *  MIT-2.39 KORm-P-V 39 Kohm 1
R4-3 OZnO-M67-003T0 - *  MIT-1-39 KOhm=P_Y 39 kohm 1
RUH4 0ZROLEP-003TU " MLT-1-390 kOhm-P-V 390 kOhm 1
" RU=5  0Zho-467-003TU " MIT-1-390 kOhm~P-V 390 kOhm 1
R’ 4-6 BP4-675-001SP " PT~1-91 kOhmgl¥lw 91 kOhm "'1
"R4=7  BP4~675-001SP " PI-1-68 kOhm3l% 1w 68 kOhm 1

R 4-8  NRKhH-685-018SP PPZ-11-10 kOhn10% 10 kOhm 1

"B 4~9  BP4=£75~001SP PI-1-56 kOhml$ 1w $6 kOhm 1

S T B 4210 0ZhO467-003T0 "o MLT-510 kOhm-P~B 510 kOhm 1

R 411 0ZhO-467-003TT  w MLT-1-39 kOhm-P-B 39 kOhm 1

" R 4.12 0Zh0-467-003T0 n MLT-1-390 kOhm-P-3 3§o kOhm 1 f

‘, ‘R‘» 4-13 BP4L-£75-001SP ” .n PT-1-100 kOhml% 1w 100 kOhm 1 E

R belh BPU-675-001Sp % PI-1-68 kOhnfl$ 1w 68 kOhm . 1 |
"R 4-15 HGU-685-018SP " PP3.11.10 kohmf104 10 kOhm 1
R 4216 BPU-675-001SP " Pr-l1-82 kOhmil$ 1w 82 XOhm 1

R 4217 0ZhO-467-011TU | " PEV-10-10 kOhmt10%4 10 kOhm 1

R 4218 0Zh0o-467-003TU R MIT-1-39 kOhm-P-B 39 kOhm . 1

Ao '  BoX1-HUMY

S
4N

;
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50X1-HUM
State Nationai Hskof Rlemnts : Basie
Pos, Standard, VIU, Data . ‘ :
: Desig, Normal Drawing Name and Type Rated  No. Note Ch
1 2 3 L5 8 5
B 419 0Zn0-467-003TU Resistor, MIT-1-390 kOhmV-Ya 390 KOhm 1. -
- B 4.20 0zh0-675-0015P *® PP=1-130 kChm=1% 1w 130 kOhm 1
R 421 NG4-685-0285P° GN3-11-10 kOhm=1% 1w 10 kChm 1
’j;% - R 422 BP4-675-0015P n PT=1-91 kOhm=1%4 1w 91 kOhm 1
; 'R 423 0ZnO-467-003T0 "  MIT-2-39 kOhm-P-B 39 kohm 1
' R 424 0ZnO-467-003T0  ° m o 39 kOhm 1
R 14225 0ZnO467-003T  *  MIT-1-39 KOhm-PB 39 kOhm 1
R 426 0ZhO-467-003TU " MIT-1-390 KChmeP-B 390 KOhm 1
\ R 4.27 0Zh0-467-003TU " " " 390 kOhm 1
R 4-28 BPL-675-001SP Pr-1-30 kOhm=1% 1w 30 kOhm 1 |
R 4-29 BPL-675-0015P " PT-1-75 kOhm=1% 1w 75 kOhm 1.
R 4.30 BP4-675-018SP " PP3-11-10 kOhm=1% . . 10 kOhm 1
R 4-31 BP4—675-001SP "  PT-1-35 kOhm=2# 1w 35 kOhm 1
,, R 4-32 0Zn0-467-003TU " MIT-2-3.3 kOhmeI-B 3.3 KOhm 1
j B 4233 0Zho-467-003TU " MLT-1-510 kOhm-P-B 510 kOhm 1
‘*‘ ‘R 4o34 0Zno-467-003T0 M MLT=1-100 kOhm<P-B 100 kOhm 1
"R 433 L " MIT-1-910 kOhm-P-B - 910 kOhm 1.
3 R o438 & " MLT-2-39 kOhm-P'-rB}, 39 KOhm 1
1 -2 -
50X1-HUM
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; ) 24y 50X1-HUM

List of Elements

.~ State National , Basic A S
| gg:ig. Eﬁﬁimn;a‘ﬁgg’ Name and Tye _ Rotsd  No, lote Ch..
1 2 . 3 y 6 € 7
kel . 0ZhO-452-022TU Capacitor, MBIP-2-600-2-II 2 Al |
2 f L " MBOP-2400-0.25-IT 0._25'Pf 1,
| =3 " -, WA MBGP-2-400~1(50)-IT 1 g
¢l+_l+ o n'w " o | MBGP=2-400-0,25-I1 1 ) 1
L oS B | " MBGP-2-400-1-(50)-II £ 1
% 46 . m " MBGP-2-400-2-IT 2 J |
Che7 .,” n " MBGP=2-4+00-0.25-II 0.25 ) &Y
5 - c4-8 - - | " MBGP~2-400-1(50)=-11 1 }hf 1l
Chag " MBGP-2-600-2-IT 2 }pf 1
C4-10 n n MBOP-2400-0.25-IT 0.25 Y
Ch-11  OZn0-462-OL1T0 " BGH-2-400-0.01-I 0,01 mf 1
G4-12  0ZROH62-022T0 " - MBIP-2-200-1-I 1pf 1
C4-13  O0ZhO-462-011TT " BIN-2-400-0.01-IT 'o.o.l )l 1
PRM-1 State National = Fuse PK-30-2a - e
Standard 5010-53 | . -
 PRA-2 " " PK30-0.153 -
PRU-3 o e e - o
R4 v o o " W K 1
PRA-5 0 " L o | Y
# - 280 - :'

50X1-HUM
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50X1-HUM

Iist of Flerents

- State National Basic
Pos, . Stgndard, VIU, ' Data
Desig, Normsl Drawing Name and Type Rated  No, Note Ch,
1 2 3 L5 6 7

L4-l  CHTU-02-107-55 Tube 6ZhaP 1
-2  ChTU=01=106-35 Tube 6Z42P 1
143  ChTU-01-107-55: Tube 6ZhdP 1
Wil * ChTU-01~107-55 Tube 6ZnéP 1
4-5 - ChTU-01-106-55 Tube 6Zh6P 1
4-6  ChTU-01-107-55 Tube 6Zh6P 1
A7 e " 1
14-8 n " 1
-9  ChTU-01-10655 Tube 6Zh2P 1
I4-10 - CHTU-01-701-5%  Tubs SG3 1
DYl ID-354-200670 Plng R32PK935h2 | 1

D4-l  TR3215-108VrTU - Germanium Diode D7-Zh | 1
Dbz ol m | 1

D4 -3 " " 1

Dl s " " 1

DLI- _5 n _llA 1
D4--6 »- " 1

DY -7 e " 1

D4 -8 " . 1.
D49 'y " 1

Ok = o
50X1-HUM
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-



~ Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030700180001-1

. 50X1-HUM
C - - Nat . __list of Elements
, e Nationa Ba '
g:s. Standard, VIU, ' : Da:ic
sig. Normal Drawing Name and Type ___Rated No, Note Ch,i
,‘ 1 2 : 3 4 5 6 7
gi;&”.‘ali;f-‘w'r:azzgixo““éimu Germanium Diode D7-Zh 1
i -~ - _ ) . L
A T g 1
-7 D13 ... m - " 1
o D4-15 ’ n " 1
L DYl - 0 " 1
D4-17 - @ . 1
/ D428 - ow , ‘ n 1
2 . D419 . o oon 1
" Dit-20 R : " 1 Lt
R D2y - o oo 1 T
7 _ - Du-22 oo T 1 e
" pu23. n . " 1
_ D42k oo L 1 .
. D425 “ on 1
Dh-26 " " 1
- D27 " . . 1
- . D28 " S _ " 1
D4-29 n Lo : . 1
D30 n o ' o 1
D431 " - Lo 1
D432 e " 1
D433 " " 1
D434 " ", 1
D435 n ‘ " 1
D436 " » o 1
TRA-1  G347140160SP Transformer 1
©  TRE.2  G34714000SP " 1
of - 282 -
Q 50X1-HUM
SECRET T
50X1-HUM
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